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THE A.V.A. CONVENTION 


New York City is inviting all 
vocational and industrial-arts 
teachers to the sixth annual con- 
vention of the American Vocational 
Association, to be held December 
9-12. 


Considering the many things that 
New York City has to offer, the 
attendance at the 1931 convention 
will no doubt eclipse all former 
records. 





MORE CONVENTION 
DATES 


Maryland Vocational Education 
Association, Baltimore, Md., 
Oct. 23-24. 

Manual-Training Section, Eastern 
Tennessee Educational Associa- 
tion, Knoxville, Tenn., Oct. 
30-31. 

Wisconsin Vocational Association, 
Milwaukee, Wis., Nov. 5-7. 

Illinois Vocational Association, Chi- 
cago, Ill., Nov. 7-8. 

Iowa Vocational Association, Des 
Moines, Iowa, Nov. 12-14. 

Virginia Vocational Association, 
Richmond, Va., Nov. 24-28. 





THIS MONTH’S COVER 


The machine-shop students pic- 
tured on the cover this month are 
from the Peckham Vocational 
School, Buffalo, N. Y. 


Photo submitted by Hiram E. 
Greiner, Old Central High School, 
Buffalo, N. Y. 
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T he upper photograph is a shipment of 30 bench type head 
stock lathes at the Beloit plant, being prepared for ship- 
ment to a technical school in New York City. 


At the right is a typical installation of Yates-American equip- 
ment being used in a high school in Arkansas. 


From Broadway to Main Street 


EREVER woodworking is taught, 

whether it be in large technical schools 

in the cities or in the small high schools 

throughout the land, Yates-American 
equipment will be found. 





machines are familiar with the equipment 
that they find in the industrial world. | 


Yates-American machines stand up, they 
give dollar for dollar value and are good for 
years of satisfactory service. They are of 





The reasons for the universal use of Yates- 
American woodworking machines in the 
field of education are easy to 


heavy, rigid construction; they incorpo- 
rate every modern improvement; and above 


all, they are especially well 








find. These machines are 
used in industrial plants 
throughout the world in the 
production of high quality 
products. Thus, students 


Modern Equipment 
is the 
First Requisite 


of 


Proper Vocational Training 


equipped with safety guards. 
If you would secure thorough 
satisfaction in your own wood 
shop, let us make you a lay- 
out and suggest the equip- 


ment to install. 
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Differences Existing Between British 
and American Technical Education 


Thomas Diamond * 


HE British evening technical classes are entirely 

different from their continuation classes. In the 
United States no clear-cut distinction is made in many 
cases between continuation work and industrial educa- 
tion. In Great Britain, work provided under the title of 
technical education is not offered to remedy the defects 
of early education. Rather it is given “to provide in- 
struction in the principles, scientific or artistic, under- 
lying the various occupations for those who will be un- 
able to complete their studies at the day Technical 
College.”* 

Another function of the technical classes is to pro- 
vide an opportunity for a number of students who, be- 
cause of aptitudes discovered or interests developed, 
may later desire to complete their work at the day 
college. 

In addition to the evening work, there are those who 
spend two or three years in the day college and com- 
plete their work by a short special apprenticeship. This 
is not unlike the plan followed by some of our large 
corporations which take engineers from four-year col- 
leges and require them to spend a certain period in 
each department in order to prepare them to fill posi- 
tions as designers, salesmen, and engineers. 

Another method in use might be recognized as our 
own coéperative plan. There is evidence to indicate that 
this plan has been in operation in Great Britain under 
the name of the “Sandwich” plan for a number of years. 

One of the outstanding differences between the 
schoolwork offered for workers in Great Britain as 
compared with that provided in the United States lies 
in the relative emphasis placed on the manipulative 
side of the man’s job and on the theoretical side. 





*Associate Professor of Vocational Education, University of Michigan, 
Ann Arbor, Michigan. 

1The writer is conscious of the fact that it is difficult and often dangerous 
to make comparisons. This is particularly true when the individual making 
the comparisons has had only a brief contact with conditions on one of 
the sides of the question. Because of this the statements contained in this 
article refer only to the more obvious questions and any statements made 
are presented frankly as opinions, and not as the result of scientific research. 

2Creasaly, Technical Education in Evening Schools, p. 14. 


In this country much emphasis is placed on training 
the man to perform certain manipulative processes, 
hence the worker is given an opportunity to go to 
school and learn the rudiments of tool manipulation. 
If he is taught any of the theory it is frequently inci- 
dental and little effort is made in many cases to check 
up whether he understands its significance in relation 
to his work. 

In Great Britain most of the energy of the teaching 
staff has been devoted to teaching theory, and it seems 
to be assumed that when skill has to be developed, it 
can be done more advantageously in the factory. It is 
true that an increasing number of schools provide 
courses in actual manipulative work. In all of these 
schools an exceptionally fine quality of work is being 
maintained, despite the fact that their shop equipment 
is meager and out of date when judged by American 
standards. Notwithstanding this, their greatest effort 
is devoted to class or laboratory work and, as a matter 
of fact, any government grant earned depends more 
upon the principles taught than upon the practice pro- 
vided. This fact is clearly brought out in the following 
quotation from one of the publications of the board 
of education: “Practical work in crafts or trade proc- 
esses was not excluded from recognition, but in fixing 
a rate of grant, regard was had to the extent to which 
the instruction elucidated principles and their appli- 
cation, as distinct from affording practice directed to 
the acquisition of manipulative skill.’”* 

Another difference between the technical education of 
Great Britain and the corresponding industrial educa- 
tion of the United States lies in the fact that the Brit- 
isher looks upon his education as a progressive affair. 
He considers courses only as parts of a whole and be- 
lieves that such parts only furnish a basis for further 
education. In contrast to this the young worker in this 
country is encouraged to consider most courses as com- 
plete in themselves, and rarely is he urged to look for- 





Board of Education, Educational Pamphlet No. 49, 1926, p. 17. 
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ward to the completion of a larger and more compre- 
hensive unit in which the course is merely a step. 

Of course, not every young Britisher completes his 
course; it is obvious, however, that he has an objec- 
tive set before him which calls for long and continuous 
application. The courses are so arranged that each in- 
dividual proceeds with his program at a pace which is 
in keeping with his industry and capacity. When un- 
usual ability or interest becomes apparent the student 
displaying it finds himself a subject for much personal 
attention on the part of the school authorities who 
spare no effort to groom him for one of the many 
scholarships which are available for assisting and en- 
couraging students with exceptional ability. Thus each 
individual climbs the educational ladder of his choice 
at his own pace, dropping off where he pleases, but 
always having a definite objective before him as an 
incentive to further effort. If he is of the type that is 
likely to make a success in the field he chooses, the 
task he has before him will inspire him to greater and 
still greater effort. If he is not, no effort is made to 
lighten the task for him. 

In certain cases, permission is given to students to 
elect special units in which they are interested, but the 
tendency has been to discourage this. The extent to 
which this is true is indicated in the following para- 
graph taken from a technical-college report of 1923.‘ 

“Of the 2,013 students on the roll, 90 were under 16 
years of age on admission, 1,183 were between 16 and 
21, and 740 were 21 or over. The largest numbers in 
the last section were in building and civil engineering 
(111), textiles (192), and domestic classes (177) — 
these have two thirds of the older students in’ the col- 
lege. . . . The proportion of students taking courses 
which involve attendance on three nights a week is 89 
per cent in mechanical engineering, 94 per cent in elec- 
trical engineering, 79 per cent in building and civil engi- 
neering, 83 per cent in chemistry, and 59 per cent in 
textiles.” 

The full significance of this report, insofar as its 
relation to “grouped courses” is concerned, will be 
clear when it is known that the students reported as 
attending three nights a week are following courses 
of this type. 

The instructions in each year of the course requires 
attendance on three evenings a week for about 28 
weeks in the year. Minor courses may require attend- 
ance on only two evenings a week for the same period. 
Promotion from year to year depends upon regular 
attendance, classwork, and homework, as well as upon 
success in examination. 


Objections to the Present Plan 
While it is true in general that each student is called 
upon to follow a course covering a longer or shorter 
period, there is evidence to show that there are those 
who believe that some change is desirable. For example, 
Mr. Hyslop, one of His Majesty’s inspectors, draws 





4The System of Technical Education in England and Wales, p. 9. 
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attention to the following data in connection with a 
particular school :° 


First-year students in attendance...... 2,669 
Second-year students in attendance..... 1,213 
Third-year students in attendance....... 855 
Fourth-year students in attendance...... 314 
Fifth-year students in attendance....... 173 


It will be noted that only 173 students out of a pos- 
sible 2,660 completed the fifth year. Mr. Hyslop con- 
tends that this is a clear indication that the courses are 
designed for the smaller group rather than for the 
larger group who never complete the work. In com- 
menting on this, he says :* 

“It is held by many competent critics that the courses 
are too severely mathematical and have little bearing 
on the dai) work of the majority of the students, that, 
in fact, they are eminently suitable for the draftsman, 
but not for the craftsman, while the uniform final 
examinations, held in the third and later years, are con- 
sidered too difficult and exacting. There may be con- 
sidérable truth in these objections, but so long as the 
Royal Technical College maintains its present high 
standard of entrance, it does not seem easy to make 
radical changes in the schemes of work. However that 
may be, it can hardly be disputed that a considerable 
body of students enroll in the affiliated classes, not be- 
cause the courses are suited to their needs, but because 
there is little else available for them. Such students 
have often no desire to complete the full course, and, 
for them, courses less abstract in character, more con- 
crete, and more directly related to their daily work, 
seem desirable. Provision for trade courses of this kind 
is, of course, the function of the educational authori- 
ties, but the expense involved in running parallel 
courses, with duplicate staff and equipment, renders the 
task almost impossible of fulfillment, except in the 
largest centers. It may be that some measure of cen- 
tralization might help to solve the problem.” 

Mr. Frewin, another inspector, also expresses himself 
as not being entirely satisfied with the course system. 
In his report’ for 1926-27, he says: 

“The schemes of work are drawn up on the assump- 
tion that the pupils in the first year will actually arrive 
at the Central Institution. Unfortunately, of the stu- 
dents who commence a course, only a few reach the 
goal— so many unforeseen circumstances arise. The 
problem here is to plan the work so as to suit all, and 
in many cases the teachers complain that the schemes 
laid down by the Central Institutions are not ideal 
from the point of view of the general student. At one 
center, Falkirk, the difficulty has been met by running, 
in certain subjects, two classes — affiliated and non- 
affiliated. This is certainly not an economical solution 
and it is even very doubtful whether it is in the best 
interests of the pupils.” 

Thus we see that, although emphasis is placed upon 
longer courses, there is a feeling abroad that short-unit 





5Report of the Committee of Council on Education in Scotland, 1926-27, 


p. 15. 
*Ibid., p. 15. 
"Ibid., p. 16. 
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courses would more effectively meet the needs of a 
majority of the students. 

That some progress has been made in this matter 
may be judged from the fact that exception is made in 
some instances in the case of mature workers. In one 
city this idea was carried to the extent that one night 
a week was set aside as “journeyman’s” night. The en- 
rollments in the classes on that night were strictly lim- 
ited to full-fledged tradesmen with the result that a 
much more advanced type of work could be done. This 
idea of having the journeyman come to school on an 
evening when the younger people are free is bound to 
induce many of the older men to attend, as the average 
tradesman dislikes having to enter a class in competi- 
tion with apprentices, and frequently dislikes having 
to admit before them that there are things about his 
trade which he has yet to learn. 

As further evidence that a change of policy is gradu- 
ally taking place in regard to providing individual shop 
courses, the following table* is presented, showing the 
extent to which they are offered in England and Scot- 
land: 


Number of Schools Number of District 
Area in Which Shop Trades in Which Shop 
Courses are Offered Courses are Offered 
DGS 65S RS 226 68 
ee 178 66 
ae is 24 aa 


Evening versus Day Classes 


Many who have observed the work in technical edu- 
cation in Great Britain object to a great deal of it be- 
cause it is done in the evening. They claim that a 
worker cannot do effective work in his class after he 
has done nine hours’ work in a factory. As evidence of 
this, cases have been quoted of young men who have 
been so exhausted that they actually fell asleep in class. 
That this feeling is common in Great Britain is brought 
out by the reports of various educational authorities. 
The following quotation may be taken as indicating the 


S8Handbook to the Technical and Art Schools of the United Kingdom. 
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general opinion of administrators in the United King- 
dom :* 

“It must be admitted that evening schools are an 
expedient only, and cannot be accepted as an efficient 
or an adequate substitute for day continuation schools. 
Students of adolescent age cannot be expected to gain 
the greatest benefit from classes attended after a day’s 
work at their employment. Moreover, it is difficult to 
establish and maintain the true school atmosphere in 
evening schools. The classes meet on three evenings in 
each week, for two hours each evening, and for 26 
weeks in the year. Inclement weather, the calls of em- 
ployers, and the many attractions of a great city cause 
the frequent absences which are inseparable from 
school attendance under a voluntary system. Again, the 
work of evening schools is necessarily intensive, and 
cannot, therefore, assist to any material extent in for- 
warding the true educational spirit. But despite these 
drawbacks, incidental to evening schools, much excel- 
lent work is being done.” 

A discussion of the question with a number of stu- 
dents revealed the fact that they also felt that it is a 
poor time to study, but they pointed out that most stu- 
dents have no choice in the matter; they must do their 
studying at the end of the day, or they don’t do it. 
It is obvious therefore that, whether we agree with 
evening classes or not, the fact remains that they pro- 
vide an opportunity for many who later in life begin 
to appreciate the value of an education and who must 
continue on the job while they get it. 


The Cost to the Student 


Again, some depreciate the work in Great Britain on 
the grounds that the student must pay for his courses. 
This argument is hard to understand in the face of the 
fact that students desiring similar education in Amer- 
ica must also pay a fee. Furthermore, there are some 
administrators in this country who believe that this 
fee should be increased, on the grounds that the inter- 





®Manchester Education Committee General Survey, 1914-24, p. 118. 





Cost of Public Evening-School Classes in Five Cities of the United States 


Subject 


NR a5, 7s Sie ae Soe ob ele che wedi eds de 
io, cu ete Es dass dee ahandeednd’sbhs-oerees® 
oe. occas Van ae aaa ESGk ss tN EE RSS HOe ONS S086 859 00 


SORE ERE EH EEE EEE 


SERRE EEE HEHEHE EHH HEHEHE HEHE HEHEHE EH HEE EEE HEE 


POORER REORDER EEE ES 


ee 


Cities 
A B Cc D E 
Fees not Fees not $1 Return- $3 Return- Fees not 
Returned Returned able for able for Returned 
Attendance Attendance 

$7.50 $3.00 $2.00 $5.00 a 
7.00 3.00 2.00 5.00 pao 
6.00 3.00 2.00 5.00 — 
6.00 3.00 2.00 5.00 viv-ee 
6.00 3.00 2.00 5.00 3.00 
6.00 3.00 2.00 5.00 3.00 
6.00 3.00 2.00 5.00 wee 
6.00 3.00 2.00 5.00 3.00 
6.00 3.00 2.00 5.00 Kale 
6.00 3.00 2.00 5.00 3.00 
6.00 3.00 2.00 5.00 4.00 
3.50 “eS 2.00 5.00 2.00 
3.50 3.00 2.00 5.00 2.00 
3.50 3.00 2.00 “<0 3.00 
cies ban 3.00 5.00 oie 
6.00 and ée 4.00 
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est of the students seems to increase directly with the 
size of the fee. It has been found that the enrollment 
falls off perceptibly when the fees are raised, but the 
standard of the students rises, and the student mortal- 
ity has a tendency to decrease. 
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retrenchment resulting from the war became a national 
necessity in Great Britain. As is customary in times of 
financial stress, the schools suffered, particularly that 
phase of schoolwork which had to do with adult educa- 
tion. This fact is illustrated by the following table :° 





Number of Schools of Varying Sizes in 1915 and 1925, Respectively 


Year Below 80 80t0100 100to0120 
|) eee 16 13 12 11 15 
Se 3 4 6 11 17 


120t0150 150t0200 200t0300 300t0500 500t01000 Over 1000 No.of Schools 


4 4 2 2 79 
8 6 3 3 61 





The popular evening-school fee in this country is 
$1, which, in many cases, is returned if a certain 
standard of attendance is attained. However, there are 
public evening schools where the fees are much higher 
and where no refund is made to the student regardless 
of his attendance or scholarship. For example, one 
school in the middle west charges a flat fee of $3, 
while another school — also public—has a scale of 
charges ranging from $3 in the case of commercial 
work up to $10 for machine-shop classes. The interest- 
ing thing about the latter school is that the classes are 
crowded and the machine shop is open five nights a 
week. The following chart gives some indication of the 
costs of evening classes in five cities located within a 
radius of fifty miles in the middle west. 

In all five cities the students must pay for their 
materials in the shop courses. In city D a breakage fee 
is required for such courses as physics and chemistry. 
In city C all science courses have a fee of $6 plus a 
laboratory fee. 

In view of these conditions in the United States, it 
is of interest to note the following in a report of the 
English Board of Education: 

“The fees for junior technical courses cost from 60 
cents to $1.84 a year. We also find that the senior and 
advanced courses cost from $1.50 to $16.” 

When we consider that many of these advanced 
courses are of college grade, although not taken for 
college credit, and that such courses as the chemistry 
of dyes or coal-tar products necessitate extensive labo- 
ratory equipment and supplies, it is surprising that the 
cost is not greater than it is. 

Then, too, in Great Britain each student who pays 
his 60 cents or $16 has almost an unlimited oppor- 
tunity to win more than the value of his expenses. 
While the student who has particular aptitude in any 
line, not only has free tuition assured, but he has many 
- opportunities to win scholarships which enable him 
to become a regular student at one of the many leading 
universities. 

When we balance the costs in the two countries and 
weigh those against the opportunity offered, we wonder 
if the Britisher pays for his technical training any more 
than does the American. 


Technical Education 
It would appear that the work in the field of tech- 
nical education in Great Britain has not developed in 
recent years in any way comparable to the development 
in the United States. One of the main reasons for this 
seems to have been that the general movement for 


It will be noted that in the ten-year period under 
consideration, the number of schools in which technical 
classes were offered dropped from 79 to 61. Not only 
this, but a centralization had been going on, as may be 
seen from the fact that the number of schools with 80 
or fewer students decreased tremendously, while all 
the groups with 150 or more students have an increased 
number of schools listed. Despite this decided decrease 
in facilities it is of interest to know that in 1925 the 
number of students enrolled had increased by 3,550, the 
total then being 18,150. 

When we compare the physical plants of the schools 
in the two countries we find that the British buildings 
and equipment are rather inadequate. Their buildings 
seem old, poorly arranged, and badly lighted, and their 
equipment is meager and, in many cases, more or less 
obsolete. This again may be explained by the obvious 
lack of money and the apparent determination to make 
the best of existing conditions. 

It is unfortunate that many Americans who visit 
Great Britain, conclude that because of these conditions 
the work done is equally poor. It is intensely gratifying 
to report that this is contrary to the fact, and that the 
standard of work done is high. It is difficult to make 
comparisons in regard to conditions which cannot be 
accurately measured. However, generally speaking, the 
shopwork is as good as, and frequently better than is 
found in most American school shops. Furthermore the 
theoretical work is infinitely better than anything the 
writer has had an opportunity to observe in this coun- 
try in schools of similar grade. 

As we compare the work in the two countries we find 
much that is good in both. The short-unit courses com- 
mon in the United States may not be any better, but 
they cannot be said to be inferior to the grouped courses 
in vogue in Great Britain. Again the emphasis we place 
upon manipulative work may be caused by the fact 
that we have almost unlimited means to purchase the 
most modern equipment, while the emphasis placed by 
the British on theoretical work may be the direct result 
of their inability to finance a shop program. Whatever 
the reasons for the differences are, it is obvious that 
those interested in the work on both sides of the At- 
lantic are sincere in their efforts to provide an adequate 
program, according to their light, and in keeping with 
their resources. It is believed also that there is much 
that each country may learn from the other, and it is 
hoped that some of the ideas presented in this article 
may make for a better mutual understanding. 


*[bid., p. 121. 


Is the Foundry Industry Important? 


Apprenticeship Committee, American Foundrymen’s Association 


HE average citizen knows very little about the 
foundry industry; in fact, he is just barely con- 
scious of its existence. 

It is natural that he thinks most of those industries 
which sell him their products directly. He knows a 
little about the meat-packing industry because he buys 
beef and pork, he knows something about the baking 
industry because he buys bread and rolls, he knows 
something about the building industry because he 
lives in a house or apartment. He knows something 
about the light and power industry because he uses 
electric light every day and has electric washing 
machines, toasters, portable heaters, and even ranges 
which consume electric power. He knows something 
about retail merchandising because he constantly 
visits shops and department stores, and he knows 
something about the railway industry because he 
travels by railroad and may even receive an occasional 
shipment by railroad. 

He reads popular magazines and newspapers and 
notices advertisements for radios, electric refrigerators, 
automobiles, shoes, shirts, cigars, cigarets, cosmetics, 
and a thousand-and-one other articles which are sold 
to him directly. Accordingly, he appreciates the indus- 
tries which produce these things. 

The foundry industry is one of those which does not 
ordinarily sell its product directly to the ultimate 
consumer. When the housekeeper goes on her daily 
or weekly shopping tour, she never includes a half 
dozen small gray-iron castings among her purchases. 
The average citizen sometimes buys castings directly 
in the form of hardware, but even then he does not 
buy them as castings nor does he ordinarily know 
that they are made in a foundry. The great bulk of 
the foundry product is sold to manufacturers to 
become part of machinery or tools, implements or 
furniture, or equipment of various kinds. The castings 
reach the ultimate consumer as a part of something 
else. Very few people who own and drive automobiles 
could point out on their automobile the parts which 
have been made by the casting process. 

This attitude is reflected in vocational and trade 
schools. Seldom do the authorities of such institutions 
pay much attention to the foundry and foundry train- 
ing. Few vocational schools in industrial communities 
have properly equipped foundry departments and 
teach founding as an important trade or occupation. 
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We have visited many such schools. We have seen 
students at work in splendidly equipped machine 
shops, electrical laboratories, and plumbing and steam- 
fitting departments. We have seen crowded rooms 
devoted to the teaching of bricklaying, carpentry, and 
masonry. But usually there was no foundry even in 
communities in which the casting of metals is an out- 
standing industry. 

Strangest of all, we have visited vocational schools 
in which there were patternmaking departments with 
the finest machinery built and the best benches and 
tools obtainable and in which no foundry department 
had been established, despite the fact that the number 
of foundry men exceeds the number of patternmakers 
many times over and the patternmaking industry by 
its very nature depends upon the foundry industry 
and cannot exist without the foundry industry. In 
other words, in these schools there were excellent facil- 
ities for teaching an auxiliary trade while the primary 
trade upon which this auxiliary depends was com- 
pletely overlooked. 

It would be as reasonable for a man to build a 
garage if neither he nor any of his neighbors owned 
an automobile. 

This more or less general assumption that the 
foundry industry is of little or no importance is a 
serious mistake, but the mistake would not be made 
if people could know how to identify the castings 
which they see every day. It has been said that it is 
impossible in a civilized community to get out of sight 
of a casting of some kind. At home, the ordinary 
citizen supplies heat by means of a furnace or boiler 
which is made largely of castings, the radiators usually 
are made of castings, essential parts of the wash 
machine and finger in his laundry come from the 
foundry. 

When he goes downtown, the citizen encounters 
brackets for street lights which are a foundry product. 
He passes catch basins, manhole rings and covers, 
joints for street-railway crossings, all of which were 
made in the foundry. 

If he is employed in an office building he is hoisted 
to his work in an elevator which is made partly of 
castings and which is operated by machinery made of 
castings. If he is employed in a factory, he may 
operate a machine and if he investigates he will find 
that far more than half the weight of that machine 
is made up of castings. The frame or foundation of 
practically all machines is a casting and there is very 
little machinery which does not have other parts 
produced in the foundry. 

The financial value of the product of the foundry 
industry is also an indication of the importance of the 
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industry. Unfortunately, the money value of foundry 
products cannot readily be determined. The census of 
the United States and the biennial United States 
census of manufactures gives the value of foundry and 
machine-shop products as a single item. The propor- 
tion of the two industries in this division is not known. 

However, a reasonable estimate of the value of 
foundry products can be made. The industry is divided 
into the steel-foundry industry, gray-iron industry, 
and aluminum and other nonferrous-foundry indus- 
tries. The nonferrous industry includes the founding 
of all metals other than iron or steel. It so happens 
that the Steel Founders Society of America has made 
available various important data regarding the steel- 
foundry industry. In 1929, the steel-casting industry 
of the United States manufactured products valued 
at $205,436,000. Inasmuch as the value of the product 
of gray-iron foundries is considerably greater than 
the steel-foundry products, and the nonferrous 
foundries must also be included, the total casting in- 
dustry of the United States undoubtedly produces no 
less than $500,000,000 worth, or a half-billion dollars 
worth of products in a good business year, 

Even in this age of tremendous industrial develop- 
ment and million- and billion-dollar enterprises, a 
half-billion-dollar industry is a great industry, one 
of the greatest in the country, and hence, one of the 
most important. 

There has been a great improvement in recent years 
both in the product of foundries and in the method 
of operating them. These improvements merit for our 
foundries recognition as an up-to-date industry. In 
recent years new foundries have been built in which 
cleanliness, ventilation, light, and favorable working 
conditions generally are all that could be expected by 
anyone. The application of electricity and compressed 
air to the industry for hoisting, ramming, and other 
operations has removed much of the hard labor. Many 
of the old foundries have been cleaned up and modern- 
ized and the worst of them have been closed because 
they were unable to compete and they now stand 
with sagging roofs and broken doors and windows, 
monuments to their own failure and inefficiency. 

By perfection of the arts of melting and molding 
and particularly by technical research, the product of 
the foundry industry has been very much improved 
and has become sufficiently reliable to be classed 
without question as a high-grade, dependable material 
for engineering construction. 

Individual foundry operators have paid much 
attention to the technical phases of foundry operation. 
Accurate instruments of many kinds have been in- 
troduced for the measurement of heat and of quanti- 
ties of materials used, not only for the improvement 
of the quality of castings, but more particularly for 
the control of quality. Laboratories are almost in- 
variably attached to foundries, and technical men 
conduct in them those experiments which are neces- 
sary in order to know the quality of the product and 

_ of the raw materials used in its manufacture. 
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A feature of the foundry business which has 
attracted many high-grade men is the great opportu- 
nity for progress in the industry. Modern methods in 
the foundry are comparatively new; great advance- 
ment has been made but still much greater advance- 
ment remains to be accomplished. In the machine 
shop and in other divisions of the mechanical manu- 
facturing industries, processes and operations have 
been refined to such a degree that further develop- 
ment can be accomplished only by means of the 
greatest difficulty and the most intense study and 
application. In the foundry, conditions are different. 
The same effort applied to this industry will produce 
a relatively greater result. 

To the tradesman and mechanic, the foundry in 
many respects holds a greater fascination than other 
industries. Much of this fascination arises from the 
quick judgment and alertness required of the foundry 
man. In the machine shop, for instance, when some- 
thing goes wrong with a machine or a cutting tool, the 
machine is stopped and the mechanic, and perhaps his 
foreman and a repairman, examine the work at leisure 
and make the necessary repairs. When everything is 
safe and secure and has been examined and checked, 
the operation is cautiously resumed. 

In the foundry it is much different. When a 30-ton 
open-hearth furnace has once been tapped and the 
molten metal has begun to run into the ladle, the 
stream cannot be stopped by any known means. If 
something goes wrong at this point, if a fuse or a 
motor on the ladle crane burns out, the foundry men 
in charge of the work must make important decisions 
and must take action quickly, before the metal 
hardens. Similarly, when a large casting is poured 
and the mold is found to be defective and begins 
to give way at some point or another, the foundry 
men must act instantly and correctly in order to save 
the mold and the metal. Every day in the foundry 
less serious emergencies arise which require less im- 
portant decisions but require that they be made just 
as promptly. 

These conditions appeal to men of energetic and 
semiadventurous dispositions who demand activity 
and comparative excitement. The foundry is a place 
for vigor and dynamic strength; only men with 
courage, initiative, high spirits, and enthusiasm need 
apply. 

Because of the importance of the foundry industry 
on its own account, in comparison with other manu- 
facturing industries of the United States, and also 
because of its importance as a great field of activity 
in which many different trades and occupations are 
exercised, we recommend the foundry industry to the 
attention of our American public-school authorities, 
particularly those in direct charge of vocational guid- 
ance and also those who are engaged in the field of 
vocational education. 

We especially deplore the utter neglect of foundry 
instruction in the schools of those communities in 
which the casting of metals is an outstanding indus- 
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try. In those communities in which the casting of 
metals is the leading industry, foundry instruction 
should be given a greater emphasis in the schools than 
any other trade or occupation. 

We feel that in the planning of school courses, in 
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the selection of teachers, in the allotment of building 
space, and in the appropriation of funds for the pur- 
chase of material, equipment and machinery for the 
schools, the foundry industry should be given as great 
a share as its importance requires. 


Teaching Aids for the General Shop 


Royal F. Jennings* 


ENERAL-SHOP courses present the problem of 

teaching a large number of widely differing 
kinds of work at the same time. This may seem a 
discouraging problem when contrasted with courses 
where the class can be kept together. However, it is 
actually quite easily solved. 

In the first place there are three teaching devices 
that will facilitate instruction greatly. One is the shop- 
knowledge notebook, another the objective test and 
the third, what we will call for want of a better term, 
a project board. 

Before proceeding further let us consider the mean- 
ing of the term general shop. A general shop may be 
a general metal shop in which are a few each of forg- 
ing, sheet-metal, and machine-shop tools. It may be 
a home-mechanics or farm-mechanics general shop in 
which will be found equipment necessary in teaching 
repairs and improvements about the home or farm, 
Or it may be a general electrical or general automotive 
shop in which are numerous kinds of equipment for 
widely differing jobs in the electrical or automotive 
fields. 

The immediate purpose of any general-shop course 
is to make the students able to perform certain tasks 
well and to make them possessors of a certain fund 
of knowledge necessary or desirable in the performance 
of those tasks. 

The doing and the knowing should not be divorced. 
A boy may be able to hook up a doorbell so it works, 
but should at the same time see in his mind’s eye the 
flow of current with the resulting magnetic whirl 
around the wire, the building up of these whirls in 
the coils of the bell with the resulting north and south 
poles, the attraction of the armature and the breaking 
of the circuit. If he merely makes the bell work with- 
out understanding its operation, he has only handled 
the jewel box without knowing of the sparkling gems 
it contains. And this is where the notebook helps. 


Every normal boy of school-shop age can keep a 
notebook. He will usually respond with a creditable 
piece of work, if he is led to understand that his note- 
book represents him, and that if he is a slovenly in- 
dividual he will have a carelessly kept notebook, and 
if he is a good workman he will have a carefully 
kept book. 
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The instructor, along with his demonstration, will 
usually make numerous diagrams on the blackboard, 
frequently bringing out certain points with the use 
of colored chalk. If he is showing how to connect a 
doorbell he will have occasion to indicate the current 
flow and magnetic effects by means of arrows. These 
diagrams should be quickly copied by the students on 
scratch paper and later, at home, put into the note- 
book, together with material dictated by the instruc- 
tor. The notebooks should be handed in for a grade 
at least twice a month. 

Another teaching help and timesaver is the objective 
test. Each project or job can have its own set of ob- 
jective test questions. It is not necessary to have these 
typewritten. It is a simple task to write out, say ten 
true-false statements, five multiple-choice questions, 
and five or more of the completion type. When the 
time comes to give this quiz, two or three days after 
the demonstration and lecture to which it refers, the 
questions can be quickly written on the blackboard. 
All the pupil will have to do is to write true or false 
or a short statement or word after the number of the 
question on his paper. By the time the last question 
is written on the board the class will usually be nearly 
finished with the quiz. Fifteen or twenty minutes is 
all that need be consumed in a 20-question objective 
test. The questions can be so worded as to bring about 
some real thinking. 

The notebook and objective test deal more directly 
with the shop-knowledge phase of instruction. The 
project board, however, is distinctly a project or job 
aid. This device simply consists of a drawing board 
with as many cup hooks screwed in it at regular inter- 
vals as there are shop projects or jobs in the course. 
Above or near each hook is a small card with the 
name of the project or job printed on it. Thus project, 
No. 1, may be labeled, “Wiring a Doorbell,” “Replac- 
ing Faucet Gasket,” “Patching an Inner Tube,” or 
“Making a Tin Cup.” When a student is given Job No. 
1 he writes his name and the name of the job on a 
small tag and hangs it on hook No. 1. This is done by 
each student as a job is started. Shop equipment will 
determine how many students can work on the same 
job at one time. By using this plan the instructor can 
tell at a glance which apparatus and equipment is 
available for use, even though he may have a total of 
over a hundred jobs under way in all of his classes. 
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PROJECT BOARD USED IN THE AUTO SHOP 


Another feature of the project board is that of a 
recordkeeping aid. As soon as a student has had a 
finished project approved by the instructor, he removes 
his tag and turns it over to the instructor who writes 
the grade for the project on it and slips it into his 
pocket for posting at a more convenient time. 

The list of projects or jobs to be covered tends also 
to stimulate interest and speed up the activity in the 
shop. The untried problem offers a new challenge, 
and the total list, always in plain sight, creates a 
desire to complete all. 

The same credit should not be given for all projects. 
A point system is useful in giving more credit for 
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projects that take a longer time to complete. Thus, 
wiring a doorbell circuit may be worth three points, 
and wiring an automobile ignition system five points. 
A grade of “B” can carry one extra point, an “A” two, 
and a “D” minus one. The number of points a student 
has to his credit is therefore an index to what his 
shop performance grade should be. These scores can 
be ranked and the cases included between the first 
and third quartiles given a grade of “C.” 

In beginning a series of say twenty projects or jobs, 
it is well to have equipment enough for all students 
to start together on at least the beginning project 
and another at about the middle of the term. After 
the class is started off on a project that will take two 
or three days to complete, the beginning of the second 
and third days’ shop time can be used to demonstrate 
two more jobs. As the fast students finish they can be 
assigned at once to one of the other jobs. In case it 
becomes necessary to assign projects that have not 
been demonstrated and explained previously, in- 
dividual instruction will have to be resorted to. 
However, the instructor’s time can be greatly con- 
served with the use of instruction sheets, shop manuals, 
and textbooks. A textbook for each pupil should, if 
possible, be used. A study table with reference books 
is also recommended. 








Write True or False after each statement. 
1. It is not necessary to put oil in the bear- 

ing before assembling as oil will im- 

mediately work into the bearing when 

the engine is started. ( ) 
2. The journals, the connecting rods work 

on, are always perfectly round. ( ) 
3. The rod cap should never be rapped 

after taking up a connecting-rod bearing. ( ) 
4. A newly tightened bearing should be 

very “stiff.” ( ) 
5. The amount of play in a connecting-rod 

bearing can usually be detected by the 

push and pull method with a finger 

placed so it touches both rod cap and 

crankshaft. ( ) 
6. As the inside of the oil pan usually is 


clean, it is a waste of time to clean it. ( ) 
7. The rod cap should never be reversed. ( ) 
8. A connecting rod is easily bent. ( ) 
9. End play in a connecting-rod bearing 

should never be permitted. ( ) 
10. Oil fingers can face either way. ( ) 


Underline the words necessary to make 
a correct statement. 
11. A bearing is tightened by (inserting shims) (re- 
moving shims). 





Sample Objective Test for the General 
Automotive Shop 


TIGHTENING CONNECTING-ROD BEARINGS 
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. Connecting-rod bearings should be taken up so (the 
crank can be turned only with considerable effort) 
(the crank can be turned readily with some drag 
present) (the crank will turn as easily as before 
starting the job). 

13. A connecting rod should be assembled with (the 
cap on the same way it came off) (the rod facing 
the same way in the engine that it came out). 

14. The connecting-rod bolts should be drawn up (as 
tightly as possible) (until the bearing begins to 
drag) (fairly tight). 

Write in what you consider necessary to 
complete the statement. 

15. If the connecting rods are not marked with 
numerals or punch marks, it is best to .......... 

16. If a bearing is burned out it is necessary to...... 

17. To insure an oil-tight joint between the oil pan and 
the crankcase, it is best to............ Rai a wae x 

18. Connecting-rod nuts should be locked with....... 

19. Rapping the rod cap is for the purpose of....... 

20. A careless blow from a wrench or hammer on a 

crankshaft journal will cause................... 


re 

























Psychology and ‘Pedagogy of Wood- 
working in the Junior High School 






Stanley Mythaler* 


HIS paper is divided into two parts — first, the 
psychology, and, second, the pedagogy of wood- 
working. 
Psychology 

The development of junior high schools within the 
past few years is bringing about a recognition of 
- manual arts as a part of the general education pro- 
gram and not as a part of a specialized education.’ 

When the pupil enters the junior high school his 
sensory experiences are in the continual process of 
modification and development. This development may 
be easily continued and impressions corrected or modi- 
fied by the experiences of the shop. Knowledge is best 
obtained through the combined training of all sense 
organs, or in other words teaching the same thing in 
several different ways. The eye may be trained to 
detect fine shades of color, strong points in construc- 
tion or imperfections in work. The ear may be trained 
to perceive fine gradations of tone, the correct or in- 
correct functioning of machinery. The sense of touch 
may detect different materials, surfaces, etc. When a 
sense organ is stimulated an impression results in the 
_ brain known as “sense perception.” In the brain a 
reaction takes place and an impulse is carried to the 
proper part of the body by a motor neuron. If similar 
stimuli produce the same reaction a number of times 
the action becomes reflex and has its reflex center in 
the spinal column. The fact that these connections 
once made are hard to break is of tremendous im- 
portance to education.? 

Examples of fixed connections or reflexes are walk- 
ing, driving a car, using a typewriter, and fundamental 
shop operations. Because of this, only correct habits 
should be formed by the pupil. It is to the advantage 
of man that many of his activities become reflexes. 
If this were not the case he would spend an hour 
dressing himself every morning and by the time he 
had eaten his breakfast the sun would be sinking on 
a day’s work undone. Many of the fundamental oper- 
ations of woodwork should be eliminated from con- 
sciousness as soon as possible and performed by means 
of the reflex arc. This will allow the thought to be 
directed to new and more difficult problems. 

Woodworking is one of the oldest and most universal 
of human activities. The history of woodwork, whether 
expressed in architecture or furniture or other ways, 
is closely tied up with the history of civilization. 
Woodwork is a medium that lends itself readily to 
careful planning, close observation, accurate sense 
perception and the necessity of forming good judg- 





*Grand Forks, North Dakota. 
1Proffitt, Industrial Education im 1924-26, p. 4. 
*Breitweiser, Psychological Education, p. 81. 
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ments. The reaction on the individual from this must 
be decidedly beneficial. The pupils get their knowledge 
through individual experiences and see very definitely 
that success follows well-directed efforts, and failure 
is the result of inaccurate thinking and poor execu- 
tion. The adolescent boy who is clumsy and awkward 
in his movements seems to find in woodworking a 
channel in which his movements may be satisfactorily 
directed. The gang spirit is developing and problems 
involving group work for the school or community fit 
into the program at this time. 

Memory is the ability to retain knowledge. To make 
the sense impression and its retention as strong as 
possible, knowledge should be presented through sev- 
eral senses. If in teaching square measure in arith- 
metic, the hands, even the whole body assist in find- 
ing the area of a floor the fact will be mere firmly 
‘fixed than if the problem is purely a mental one, 
or even one solved with the aid of pencil and paper. 

The exercise of the mind is very dependent upon 
interest and attention. To most boys the working and 
finishing of wood is an interesting process and conse- 
quently the problem of attention in shopwork is 
negligible. The degree to which a pupil pays attention 
in woodwork is largely a matter of individual capacity. 
This attentive ability corresponds quite closely to the 
attentive ability in other subjects, but it is usually 
given voluntarily and without artificial aids in the shop. 
To secure satisfactory results in woodwork the deci- 
sions and judgments must be correct. If they are not, 
the mistakes are so apparent and disappointing that 
the pupil does more definite thinking in his succeed- 
ing work. 

The tools and operations that require whole or body 
movements should be introduced first. Those that 
require finer muscular adjustments and more exact- 
ing manipulation should be given only after the 
simpler operations have been mastered. The work 
should be so organized that new thought-provoking 
problems are continually presented. The increasing of 
the size of the project does not necessarily mean a new 
problem. It seems to the writer that tool and material 
analysis and some of the theoretical work should 
follow the manual work of the problem. If the 
theoretical work is presented first it may mean but 
little to the boy because of his limited background of 
experiences in this new channel. 


Pedagogy 
Subject Matter. The problems given to the class 
should fulfill three requirements. 
1. They should be capable of execution by the in- 
dividual members. A grade boy beginning woodwork 











394 


should not be asked to work with hard wood or tools 
difficult to handle, such as the matching plane, etc. 
The problem should not require difficult joints, fitting, 
or finishing. 

2. The work should be of such a nature that some 
planning is necessary on the part of the pupil. If the 
problem is a box 12 in. square, outside dimensions, to 
be made from %-in. material, the pupil in planning 
his work would have to know that two pieces would 
be 11 in. in length, because these two fit between the 
two 12-in. sides. 

3. The completed problem should serve some useful 
purpose about the home, on the playground or possibly 
to illustrate some correlated academic work. If the 
boy knows that the result of his thought and labor 
is going into the scrap box not much mental and 
physical effort will be given to it. 

Interesting bits of history connected with tools and 
materials should be given occasionally. It requires but 
little instruction to teach the use of shellac varnish, 
but how much more interesting if the pupils are told 
this story: Shellac gum is obtained from the branches 
of certain trees in India, which myriads of small in- 
sects have pierced, allowing the sap to flow out and 
encyst them. The gum and insects are then stripped 
from the branches by natives who boil, strain, and 
dry the gum. It is then placed on the market in the 
form of dry crystals or powder and mixed with 
denatured alcohol for use. 

Presentation of Work. The same problem may 
be assigned to the entire class, to groups within the 
class or the work may be entirely individual. The class 
method has the advantage of saving the instructor’s 
time in preparation, getting supplies, and actual class 
teaching. If this method is followed for the second 
exercise the disadvantage is that the class is strung 
out like a string of race horses. Probably one: of the 
most satisfactory methods is to divide the class into 
groups according to ability. The faster workers being 
held to a higher standard, doing harder problems, extra 
work or sometimes helping slower pupils. Individual 
teaching and problems is possible only with small 
groups. If attempted in a large class but little real 
teaching will be done and confusion will result. Prob- 
ably no method of blue prints, job sheets, or text 
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assignments will ever supplant the demonstration. 
“The necessity for the demonstration arises from the 
inadequacy of words to describe tool or machine 
processes, and from the inefficiency of trial-and-error 
methods of learning shop procedure.’ 

The instructor should guard against merely supply- 
ing materials, tools, drawings or models, and telling 
the pupil to “go to work.” The state inspector of in- 
dustrial arts in Minnesota recently made this state- 
ment, “In too many shops the students are working out 
their own salvation.” The demonstration method is, 
of course, largely imitation for the pupil and the 
question might be asked, where is the problem? The 
tools are not easily set, they do not seem to work as 
they should and the desired results are not easily 
obtained. Every stroke of the saw, every blow of the 
hammer, nearly every movement is a new sensation 
and a problem in itself. For this reason the instructor 
should not give lengthy analytical discussions at this 
time. It is the thought of the writer that woodworking 
in the junior high school should have as its objective 
a general educational background rather than a specific 
training. For this reason the equipment should be 
such that a number of different industrial activities 
may be participated in by the pupil. Though this 
paper has to do only with woodworking, much that 
has been said will apply equally well to other junior- 
high-school shop activities. 
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Utilizing the General Shop 


Harold J. Davison* and Earl L. Bedell ** 


ECAUSE of the variety of needs and interests of 
junior-high-school boys, it was found that the 
traditional unit shops were inadequate to house the 
courses to be offered for this group of boys. A room 
fitted as a general shop and having space and equip- 
ment for a number of different units was substituted 





“Teacher, Foch Intermediate School, Detroit, Michigan. 
**Assistant Director Vocational Education, Detroit, Michigan. 


for the old manual-training room with its equipment 
emphasizing woodworking only. 

Courses for the junior-high-school boy, in Detroit, 
derive their names from their functions. Many of the 
courses are taught in a general shop but the name of 
the course is intended to indicate its content. The con- 
tent is chosen so as to embrace the essential knowl- 
edge and skills needed by the handy man about the 
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home and by the apprentice industrial worker, and 
also to include those social experiences which will de- 
velop good citizenship. As conceived in Detroit, the 
general shop is a room which contains the equipment 
for a number of various units. The general shop is a 
workroom which is equipped to take care of courses 
which demand a variety of work situations. There are 
no courses, in Detroit, designated as general-shop 
courses, but there are definite courses which utilize the 
facilities of a general shop. 

For example, the household-mechanics course strives 
to give the boy some knowledge and to develop certain 
basic skills which may be immediately applied. Present 
practical values, rather than the deferred values are 
emphasized. The boy’s interest does not have to be 
stimulated by setting up artificial situations. The class- 
room conditions are studied so as to create a situation 
similar to that found in industry or the home. Very 
few projects are made in the junior-high-school shops 
which involve complex operations. 

Every seventh-grade boy, irrespective of his future 
occupation, who is attending the Detroit schools must 
take this household-mechanics course. Consequently, 
it has as its major objectives the development of 
handy-man abilities and social efficiency of value to 
all persons irrespective of their future occupation or 
profession. 


Pupil Management 
Large classes necessitate an organized pupil person- 
nel. The organization develops social efficiency, one 
of the most important characteristics of good citizen- 
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ship. If ability to live congenially among one’s fellows 
is accepted as a worthy major objective of our schools, 
the obtaining of one’s education as a member of a 
well-organized group may easily be of more real value 
than any other outcomes of the course. 

The boy, by first being a follower and then a direc- 
tor and, in turn, a follower again, is learning and de- 
veloping those qualities — the acquisition of which és 
socialization. He is acquiring those characteristics not 
by digesting additional subject matter, but by actually 
participating in a social organization and reaping his 
just desserts according to his social or antisocial 
actions. 

In the junior high schools of Detroit will be found 
classes in which students are attending to many of the 
routine duties which are usually performed by the 
teacher, but which are not basically instructional in 
their nature. 

This pupil personnel organization consists of a su- 
perintendent, a number of foremen, a safety engineer, 
a record clerk, and tool- and stockroom attendants. 

When properly functioning, this organization — with 
but little supervision by the teacher — takes care of 
all the details of class management. The teacher, be- 
ing thus relieved of the usual routine duties, can de- 
vote his entire time to demonstrations and individual 
instruction. The teacher is thus able to find time to 
give the necessary individual instruction or to devise 
ways and means whereby his course may be enriched 
to the ultimate benefit of his students. 

(To be followed by an article on Pupil Personnel 
organization.) 


The Vocational Instructor’s Plan Book 
J. Henry Holloway* 


HE well-prepared plan book is to the instructor 

what the blue print is to the builder, or the 
compass to the mariner. It directs him toward a goal 
and contributes toward precision in his effort to ac- 
complish a desired purpose. In every type of school 
some kind of plan is necessary if instruction is to func- 
tion in learning. 

The form that the plan takes varies with the kind 
and grade of school, the character of instruction, and 
the demands of the supervisor. 

There is often a feeling on the part of the teacher 
that preparation of work outside school hours is an 
unjust demand upon his time and, because of the so- 
called imposition, the plan is prepared half-heartedly 
and in the least time that will suffice to get the su- 
pervisor’s approval. A teacher who follows this line of 
reasoning fails to understand that a plan well worked 
out will, during the instruction period, relieve him of 
the strain and worry of selecting instructional content 
at a moment’s notice, and it furthermore removes the 





*Principal, Central Printing Trades Continuation School, New York, N. Y. 


concern of depending at the moment for an inspiration 
which may not come. Nervous strain and resulting 
fatigue are due in part to failure at the beginning of 
the period to know just what is to be undertaken in 
the matter of instruction. 

The instructor who comes to the new day with his 
work already laid out, prepared to teach a series of 
lessons carefully planned beforehand, experiences a 
confidence of success that makes his teaching easier 
and creates for the students an atmosphere of reassur- 
ance, expectation, and satisfaction. 

When the reasons for the plan book are understood, 
it is prepared more willingly and more successfully. To 
the instructor, the principal value of the plan book 
perhaps lies in the fact that when the work has been 
previously planned, he is left free to give his whole 
attention to teaching. The two operations, the plan- 
ning of the work and the carrying out of the plan, 
should be kept separate. Mediocre teaching results 
very often because the two processes are not kept 


apart. 
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The following outline of a lesson in English gives 
every evidence of what is useless as an instructor’s 
guide. The time taken in writing it was wasted. 








Week of English 
First Period 

Oral exercises in word division. 
Second Period 

Introductory lesson on proofreader’s marks. 
Third Period 

Twenty-five spelling words. 

Written exercise in word division. 

Written summary of work in proofreading. 

(Signed by Instructor) 











Such a plan does not limit the instructor to a definite 
procedure and does not prevent him from digressing. 
When the teacher knows that a predetermined block 
of content matter will consume a whole time unit, he 
also knows that he must keep to his subject. He will 
not wander off into byways, and consequently, when 
he wishes in the future to take account of his progress 
and to determine how far he has completed the course 
of study, his plan book will aid him. 

If the plan is to be cumulative, showing class prog- 
ress in the course of study from the beginning of the 
term, it should be kept in a book. The loose-leaf ar- 
rangement will commend itself, since by this means 
the loss of individual papers when not bound will be 
avoided on the one hand, while on the other, the possi- 
bility of substituting a new outline for any instruc- 
tion unit will be possible by withdrawing one sheet 
and inserting another to take its place. 

In preparing each unit of instruction, the teacher 
must keep in mind the demands of the course of study, 
the point in that course which is to be covered by the 
present effort, and the amount of time to be given to 
each subject in the time unit allowed. 

The experienced teacher finds that his plam needs 
constant change and revision as does the course of 
study on which it is based. The nonprogressive in- 
structor neglects to date his teaching plan sheets so 
that he may use them over and over. 


The Plan Book Used as a Progress Book 

The plan book may become a record of progress by 
the simple device of crossing out what has not been 
accomplished and by checking what has been covered. 

No outline, however well prepared, will go over 100 
per cent. Failure in this respect should not be a source 
of discouragement to the instructor, nor should it be 
an excuse for lack of preparation. Interruptions will 
occur in the teaching period; instruction will at times 
be delayed for good and sufficient reasons, and some- 
times for poor reasons. The outline as prepared must 
not anticipate interference with the teaching process, 
but when the break occurs, it should be noted as part 
of the record. 

To the supervisor, the instructor’s plan also has val- 
ues. Only two of these will be considered here. Since 
the principal or the superintendent may have little op- 
portunity to visit the instructor, they must depend up- 
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on the teacher’s plan for information as to lesson prep- 
aration and class progress in accomplishing prescribed 
courses of study. The quality of the teacher’s planning 
will also be a guide to improvement in technique, for 
the supervisor will be able to read more than mere 
plan of work in the teacher’s outlines. The second 
value to the supervisor is one that the instructor should 
keep in mind since it will serve as a help in determin- 
ing how detailed the outline should be. Is the plan 


* so detailed that a substitute can continue the teaching 


when the instructor is absent? 


Preparation Makes Teaching Easier 

The following lesson outline in linotype operating 
shows many of the desirable characteristics of the in- 
structor’s plan. If the instructor were absent, a sub- 
stitute qualified to teach the subject could take up 
the work with the outline as given. The following facts 
should be considered in evaluating this instructor’s 
effort. In his class, individual job instruction sheets 
are used in machine operating; a different group of 
students reports for instruction each day; the only 
group or mass teaching during this one week is that 
represented by his plan here given. The outline con- 
tains an instruction content which will be required by 
every student as he progresses in the work, and is 
given therefore throughout the week. The demonstra- 
tion-development method is used. If the teacher had 
to give a number of group lessons during the week, 
his weekly plan would be the set of outlines prepared 
for these lessons. 

There is danger in suggesting that the plan book 
need not be followed to the letter. Yet, when the lessons 
for the week are being prepared, the instructor will 
think of certain approaches, motives, items of prepa- 
ration and presentation, and when the time comes to 
teach the lesson, better illustrations, other items, and 
new ideas will present themselves. Naturally these 
should be employed. When this occurs, the instructor 
should indicate the changes on his plan. 

The purpose of the plan is not, as some think, to 
present an object of art and beauty, but rather to have 
at hand a flexible, changeable outline which in the 
mind of the experienced supervisor is beautiful only 
because it is usable, and becomes a means of more 
efficient instruction. A plan book is not an end in itself. 


Individual Instruction Sheets Are a Shop 
Teacher’s Plan 

In vocational education are found conditions which 
should be taken into account in preparing the plan. In 
the school shop, the instructor who uses individual 
lesson sheets and whose pupils progress as rapidly as 
their individual effort and proficiency allow, will need 
to plan for that part of the work only which covers 
mass or group instruction of an oral nature. When in 
a shop of 24 pupils, fifteen different jobs are being 
done at one time by the students, and when these jobs 
are outlined on job instruction sheets, there is neither 
need nor possibility of preparing a separate composite 
plan. The type of instruction precludes this. But if, 
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Trade: Linotype Operating. 

Subject: Set Cut-In Side Heads. 

Equipment: Machine, Copy, and Miller Saw. 

Instructor’s Aim: To familiarize the student with set- 
ting a new style of heading, called the “cut-in” side 
head. 

Student’s Aim: To set editorial page heads. 

Lesson Approach — Motivation: Ask the students if 
they have not read editorials and magazine articles 
containing side heads. Recall instances when they 
have seen them used in advertisements. Show spe- 
cimens of side heads. 

Preparation: Students have had experience in setting 
other types of headings and the trend of thought is 
carried forward by a class discussion, conducted by 
the instructor, to include the cut-in side head. 

Precautions for Students: 

1. When indenting, do not change ejector by using 
vise jaw. 

2. Check the settings of scales before starting to 
operate. 

3. See that the guard is over the saw blade before 
using the Miller saw. 

Demonstration by Instructor who 
a) Sets an example of copy requiring use of a cut-in 

side head. 

b) Takes it to the saw, cutting both heading and 
matter to the proper measure. 
c) Places the heading and body matter together on a 


galley. 





CENTRAL FRINTING TRADES CONTINUATION 
SCHOOL 
SCHOOL FOR MACHINE TRAINING 
Instructor’s Lesson Plan 
Burt F. Tomlinson, Instructor 


Date 
d) Emphasizes while demonstrating, safety precau- 
tions noted in the step of Preparation. 
Application by Students: 
@) Select students with some background of ex- 
perience and repeat the operations, using the following 





1. Student sets heading first, leaving sufficient space 
for sawing. 

2. He measures the longest line of the heading, then 
indents the proper number of lines to be cut off 
by using em spaces or the left-hand vise jaw. 

3. He takes the lines to the saw, cutting the heading 
first. 

4. He then saws the indented lines, leaving one em on 
each for space. 

5. He puts the heading and the text together. 

6. He pulls a proof of the job and turns it in to the 
instructor. 

Testing: 

1. Instructor reads and marks proof for errors and 
returns it to the student. 

b) Other students perform the operations similarly. 


Questions to Students: 
1. What is the difference between a cut-in side head 
and other types of headings? 
2. Where are side heads used? 
3. Why is an additional line required of indented 
composition? 
Questions by Students: 








LESSON OUTLINE FOR LINOTYPE OPERATING 


in the same shop, a periodic shop talk is given to a 
group or to the entire class, this instruction should be 
shown in a plan book. 

If, in the related workroom, group instruction is re- 
sorted to, the plan book must be prepared to provide 
for the needs of each group, and there will be as many 
plazs as there are groups, plus the number of lessons 
given to each group. When mass instruction is given 
to the entire class, the problem is simple. 

Whichever form the plan book takes, considering the 
possibility of a loose-leaf or a permanently bound 
book, considering the number of groups to be provided 
for, considering further the extent to which the indi- 
vidual job instruction sheets may be justly claimed to 
be a substitute for part of the instructor’s plan book, 
there are definite items that every plan should in- 
clude. Among these are appropriate headings such as 
the subject, the date and the instructor’s name. The 
reasons are evident. 


The Plan is the Instructor’s Time-Table 
The plan also should be the instructor’s time-table. 
When he places before each lesson the time for begin- 
ning and ending, he is checked from extending the 
lesson time beyond that allowed. Even with the time- 
table, he may transgress time limits; nevertheless, the 
inclusion of the time on the plan will aid as a guide. 
Titles, authors and pages of reference used in pre- 


paring the lesson should be indicated. These will be 
useful when the teacher needs to clear up some point 
that has been questioned, either by a student or by 
himself, or when he wants to use the same material for 
future lessons or revisions. 

A marginal note should show the part of the course 
of study accounted for by the lesson. This is useful 
for the reason that it is sometimes found desirable to 
include a lesson in the plan when the lesson is out of 
sequence in considering the arrangement as given in 
the course of study. The notation will remind the in- 
structor that the course, as far as the lesson applies, 
has been covered, and the note will be useful in check- 
ing progress later. 


Too Many Details Defeat the Purpose 

The most important consideration is that of detail. 
How complete must the outline be? Within certain 
limits the answer will depend upon the individual in- 
terest, progressiveness, and ambition of the instructor 
on one hand, and the viewpoint, understanding and 
possibly some eccentricity of principal or superinten- 
dent on the other. There should be sufficient detail to 
enable another to take the plan and teach the lesson 
without great loss to the student, and without causing 
a break in the continuity of what has been taught be- 
fore. When many subjects are to be covered, the in- 
struction time will be shorter and therefore the lesson 








398 


outline will necessarily be briefer. When more time 
can be given a lesson, the outline should contain more. 

Not every detail need be given. In fact, to jot down 
every incident works a disadvantage, in that this tends 
to hold the instructor’s attention on the plan, as a 
lecture written out holds the lecturer’s attention to 
the reading desk rather than on his audience. The 
lesson outlines should consist of a series of points, 


around which the instructor can, at a glance, mass the 


instructional content. 


The Method of Instruction is Revealed 
in a Good Plan 

The plan should give some indication as to the meth- 
od to be employed in putting the lesson over. The type 
of lesson will suggest the outline. If a development les- 
son is to be given, the headings commonly accepted as 
best suited to this type of instruction will be used. If 
a drill lesson, a testing lesson, an appreciation lesson, 
an information lesson, whatever the type of lesson, the 
method of instruction should be clearly and definitely 
indicated. 

In vocational education, much time has been spent 
in the development of individual instruction sheets for 
the students. The sheet is a lesson plan placed in the 
hands of the student, and it is so simply prepared that 
the student mind can, with minimum help from the 
teacher, master the content with least time and effort. 

If the individual job sheet is best suited as a teach- 
ing device where individual instruction is given, the 
adaptation of the same device offers the form for out- 
lining mass instruction. The only differences between 
the two types of teaching are: One student is taught 
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the lesson in one instance while a group or all are 
taught the lesson in the other. In one instance, the 
student uses a job card and reads the instruction, while 
in the other, he follows the teacher and learns, not 
from the card, but from the instructor directly. In both 
cases, the method of instruction may be the same, and 
to this end the teacher’s plan does not differ greatly 
from the student’s job instruction sheet. In teacher- 
training courses, the preparation of student job in- 
struction sheets has received well-deserved attention 
with resulting improvement in the preparation of these 
by instructors. However, but little attention has been 
paid the teacher’s plan in vocational instruction. 


The Individual Job Instruction Sheet Serves 
as an Example 

There is a technique of lesson planning in one of its 
aspects which has yet to show the same good result 
as has been produced in the preparation of job sheets. 
When the plan book of the vocational instructor gives 
evidence of care, painstaking effort, and application of 
scientific principles, it will not be unlike a series of 
instruction sheets. One of these will be prepared for 
each of the week’s lessons, and when placed.in the 
binder will together make up the week’s work. This 
will be repeated week by week until the course is cov- 
ered and the year’s work accomplished. During the 
first year there must necessarily be considerable prep- 
aration, but if it is well done, the future planning of 
the same lessons will consist of revision based on the 
instructor’s increasing efficiency, changes in the course 
of study, more recently acquired knowledge, and prog- 
ress in science and industry. 


Ways and Means 


William A. De Vette* 


ECENTLY a small group of students at our 
school organized a club for the purpose of build- 
ing and flying all types of model aircraft. The mem- 
bers soon discovered that they could use considerably 
more money for parts than they could realize from 
the dues that were paid. In looking around for ways 
of increasing the club funds the following idea was 
unearthed and the club is now passing it on to other 
clubs whose members are readers of INDUSTRIAL ARTS 
AND VOCATIONAL EDUCATION. 

It was found that by taking a letter, such as is 
shown in Figure 1, and compressing it horizontally 
and extending it vertically it becomes practically un- 
readable unless the letter is looked at from the end 
and the surface of the paper nearly in line with the 
eye. Using this idea we made up some cards such as 
the one shown in Figure 2. As at first seen it is almost 
undecipherable but when held so that the eye is almost 
in line with the surface, thus recompressing the letters 
vertically, a name becomes readily readable. 





“Instructor of Drafting, Wilson Junior High School, Erie, Pennsylvania. 


A little experimentation showed that a line through 
the top and bottom of the letters improved the appear- 
ance and did not impair the legibility. 

Figure 3 was similarly developed and from it Fig- 
ures 4 and 5, each a little more complicated than the 
preceding one. 

With a little practice each boy was able to make 
his own. 

The members then agreed upon rates for the various 
types and proceeded to take orders. It was in most 
cases merely necessary to show the card to another 
pupil or teacher, and take his or her personal order. 

A little work each afternoon after school soon suf- 
ficed to put enough money in the treasury for several 
planes, and the boys know how to get more when 
the need arises. 

Figure 6 is added to help those who are just begin- 
ning to make neat letters. 

It is probably unnecessary to state that puzzle cards 
which are to be sold should be made on fairly stiff 
smooth-surface paper, such as bristol board, and that 
all pencil marks should be carefully cleaned off. 
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A Pretest for the Printshop 
L. W. Kunkle* 


HE pretest described herewith will enable an in- 
structor to determine what part of the subject 
matter will need most emphasis. It will give him an 
idea of the foundation on which he is to build. Every 
junior-high-school boy comes into the printshop with 


*Cheltenham Township Schools, Elkins Park, Pennsylvania. 


some general knowledge of the work which he is about 
to begin. By previous experience, reading, and observa- 
tion he has acquired some shop terms and some in- 
formation relative to the work carried on in the new 
shop. He is also curious to know what it is all about 
and the pretest will give him an idea of what he is 





Draw a line under the word or words making 
the sentence true. 

1. The thing of most importance to the printer is: 
(a) a knowledge of historical events; (b) the 
proper use of good English and punctuation; (c) 
the ability to speak well in public. 

2. In order that the printer be able to do the best 
work, he must know: (a) the proper use of printers’ 
tools, equipment and material; (b) the wages 
earned by a printer; (c) the history of printing. 

3. This letter (e) is a: (a@) capital letter; (6) lower- 
case letter; (c) Gothic letter. 

4. The em quad is a: (a) printer’s tool; (5) unit of 
spacing; (c) part of the printing press. 

5. The composing stick is a: (a@) device for shifting 
belts; (6) printer’s tool in which he sets type; 
(c) graduated measuring tool. 

6. The proper position of a printer while setting type 
is: (a) standing erect on both feet; (6) sitting on 
a high stool; (c) resting the body against the case. 

7. For the greater pause in thought the printer uses 
a: (a) comma; (0b) period; (c) semicolon. 

8. Printing should be chosen as a lifework because: 
(a) the printer earns good wages; (b) there are 
plenty of printshops; (c) printing appeals to many 
(the student, as a worth-while and _ interesting 
livelihood within my abilities). 

9. It is necessary to know the case layout well, in 
order to: (a) do the best work; (b) get a high 
mark; (c) spell credit. 

10. The best paper is made from (a) rags; (b) wood; 
(c) straw. 


Complete the following sentences by supplying 
the missing word. 





11. Capital letters are called by the 
printer. 

12. Ligatures are two or three characters cast on 
————— bodies of type. 


13. The first line of a paragraph is always 

14. Type as well as printed matter is always read 
from to 

15. The impression made from type for the purpose 
of discovering mistakes is called the 

16. Bond is the name given to a kind of 

17. A type form or part of a form which has been 
mixed up or confused is called . 

18. The printer’s system of measurement is also 
called the —— system. 

19. A package of flat paper ome 
sheets is called a ream. 

20. Man’s progress has been made more rapid be- 

cause of ——————-. 











Pretest for Students of Printing 


Indicate the true and false statements by writing 
T for true and F for false before 
each statement. 

21. The California job case is a shallow case for the 
storing of type in an orderly manner. 

22. The California job case is the only type case the 
printer uses. 

23. Some of the compartments of the California job 
case are larger than others to take up more room. 

24. The widest letter in the alphabet is the letter W. 

25. The last letters added to the English alphabet were 
the letters j and u. 

26. The printer’s unit of measure is the inch. 

27. All type characters are of the same width. 

28. Gutenberg made the first movable type. 

29. The lower-case letters b, d, f, h, k, 1, and t are 
ascenders or ascending letters. 

30. A two-point lead is thicker than a six-point slug. 

31. The lower-case letters g, j, p, and y are descenders 
or descending letters. 

32. A galley is a metal tray on which to place type 
when removed from the stick. 

33. The composing stick is held in either hand. 

34. Size of type is indicated in terms of points rather 
than inches. 

35. Type is an alloy (a compound) of lead, tin, 
antimony, and copper. 

36. Hand composition is done by machines. 

37. All lines of type in a single paragraph composition 
are the same length. 

38. When filling in with spaces and quads, the larger 
ones should be placed at the outside. 

39. It is not necessary to keep spaces uniform. 


40. Two leads equal one slug. 


Indicate what words or group of words in the right- 
hand column are asseciated with those in the left-hand 
column by numbering the words the same as those in 
the left-hand column. 


EXAMPLE: Type is associated with printers and as 
the word printers is No. 41 in the list, place No. 
41 before the word type. 





41. printers —— famous printer 

42. quad — composition of type 
43. Benj. Franklin —41- type 

44. pica —— lock-up 

45. impression —— machine-set type 
46. chase —— case for type 

47. brayer —— spacing material 

48. linotype —— presswork 

49. form —— proof press 

50. California job case —— unit of measure 
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about to work on. The test shown herewith was given 
to 49 students on the first and last day of their attend- 
ance in the printing class. The test was not given in 
the printshop because of the descriptive matter on 
display which would aid in answering the questions. 


The scores made by each student on the first and the 
last day are shown in the table. 

All of the students tested were ninth-year junior- 
high-school pupils. This printing class met 1% hours 
a week for eighteen weeks. 





Students First Score Second Score 
Items Missed Items Missed 
A.B. 20 13 
AR. 27 11 
R.B 23 10 
JS. 23 4 
B.G. 19 9 
HS. 24 16 
E.H. 20 4 
D.-P. 20 11 
D.S. 23 7 
J.R. 19 14 
AT. 25 12 
F.W. 21 12 
CD. 18 12 
F.G. 32 13 
J.J 29 16 
C.K. 26 14 
H.M. 29 10 
R.M. 34 21 
HLF. 23 12 
H.Mc. 26 19 
j.W. 31 12 
N.W. 20 7 
R.Be. 20 9 
W.D. 26 6 
F.H. 25 12 


Table Showing Scores Made 





Students First Score Second Score 
Items Missed Items Missed 
RL. 28 14 
AW. 28 13 
W.R. 20 7] 
L.B. 15 11 
F.R. 26 15 
CLL. 30 21 
E.S 33 9 
a 30 13 
H.F 30 20 
J.B. 28 13 
C.R:S. 21 13 
fea 27 13 
J.K. 24 8 
H.C. 27 19 
W.W. 23 9 
H.]J. 32 15 
F.Mc. 22 10 
W.M. 12 3 
E.P. 25 13 
M.W. 20 8 
RK. 24 13 
H.B. 12 5 
H.I. 31 20 
AF. 21 12 





Items Times missed 
First time Second time 
1 2 0 
2 15 10 
3 26 2 
4 18 2 
5 16 3 
6 17 3 
7 30 15 
8 16 8 
9 18 15 
10 23 19 
11 47 16 
12 48 20 
13 12 3 
14 33 23 
15 38 10 
16 43 23 
17 46 19 
18 47 26 
19 45 19 
20 13 4 
21 6 3 
22 10 7 
23 13 7 
24 13 12 
25 20 6 





Table Showing Items Missed 


Items Times missed 
First time Second time 

26 28 10 

27 17 4 

28 15 9 | 

29 ° 18 14 

30 19 9 

31 14 15 

32 13 2 

33 8 2 

34 9 3 

35 14 9 

36 13 8 

37 24 16 

38 24 6 

39 14 14 

40 30 32 

41 1 0 

42 39 24 

43 15 i] 

44 36 23 

45 29 13 

46 22 2 

47 38 7 

48 42 35 

49 47 36 

50 35 6 
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SHOW OUR USEFULNESS 


A certain full-time vocational machine-shop teacher 
was proudly exhibiting the work of his best student. 
The project, which consisted of parts made of various 
metals, was beautifully finished. So accurately were 
the individual pieces machined that they would snugly 
fit together at a temperature of 70 deg. F. A rise of 
temperature, however, would make their assembly 
impossible, because of the expansion of the individual 
pieces. 

As already stated, the work was marvelously done. 
The finished product really might be compared to the 
so-called “Meisterstiick” which was exacted of the 
guild apprentice in Germany before he was permitted 
to leave his master as a journeyman. 

Looking at the project, one was at first carried away 
with admiration for the fine finish and the beautiful 
and accurate workmanship. It was evident that hours 
and hours of loving labor had been put into the work. 
A little reflection, however, made one wonder what 
the project was good for, now that it had been com- 
pleted. It recalled to one’s mind examples of other 
time-consuming jobs, which, when finished, represented 
nothing of any particular value. In a sense it might 
be compared to some of the weird articles that are 
found in some homes, to which the owner points with 
pride while he informs the visitor, “Yes, this model 
of the Cologne cathedral is composed of 65,347 separate 
pieces of cork, burnt match ends, and citrus fruit 
crates. It took me 15 years to collect the material and 
put it together, and I spent practically every evening, 
Saturday afternoon, and Sunday during those years 
on the job.” 

This is not written to belittle the fine piece of work 
that the boy in the machine shop of that full-time 
vocational school produced. Far from it. It required 
the skill of a better-than-average mechanic to do the 
job that the boy had undertaken and completed. The 
question that might be legitimately asked, however, is, 
“Was that time as well invested and as wisely spent 
as it might have been? Could not that same pains- 
taking effort have been put into something that would 
have been useful after the job was completed? Prob- 
ably into a special tool that the boy could carry along 
and use the rest of his life — provided he wanted to 
spend that life at the trade which he was learning.” 

The same degree of accuracy and workmanship, 
spread over the time spent on making the project 
which that teacher displayed with such pride, would 
have produced a sine bar, an internal and external 
standard cylindrical taper gauge, a set of taper parallel 
gauges, or the like. Any one of these would have been 
just as valuable an example of skill as the project 
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described in the foregoing, but it also would have 
possessed a permanent, practical value. It would have 
been something that could function in the life of the 
student. 

There is no doubt that the boy who produced the 
piece of work which the teacher showed to the visitors, 
was interested in what he produced. Neither is there 
any doubt that valuable scientific principles were in- 
volved in its design and construction, but all these 
factors could be found in one or all of the few examples 
of utilitarian projects mentioned. In other words, 
choosing a job that can actually be used for something 
after it has been completed, adds to the appeal factors 
of challenge and interest the further factor of useful- 
ness, thus making the project just that much more 
valuable as a teaching problem. 

Furthermore, the utilitarian problems come much 
nearer in instilling a real respect for accuracy and 
workmanship, because the necessity of these are 
brought out by the service which the finished piece is 
to render. In the merely show type of project, however, 
the need of accuracy depends upon factors, which in 
the mind of the boy are more or less abstract. 

By choosing the latter type of project the teacher 
not only ignores the factor of usefulness that might 
have been injected, but adds on himself the extra 
burden of personally making the application of theory 
to practice, or at least checking back to see whether 
the student has done so himself. 


SALARIES AND RESPONSIBILITIES 


In this period of unrest with many taxpayers 
anxiously figuring out just how to raise enough money 
to pay their taxes, school expenditures naturally come 
in for closer scrutiny and frequently for adverse 
criticism. 

In cities where the school systems have been able 
to maintain teachers’ salaries on former levels, voices 
are generally heard that teachers, too, must take their 
cut. Deplorable as this viewpoint may be, nevertheless 
it has to be faced. The fact that these critics did not 
urge salary increases for teachers during the time of 
prosperity and plenty, may be censored, but this does 
not enter into the question. 

Unwise and indefensible as these reductions in teach- 
ers’ salaries are, even when retrenchment in other lines 
is advisable, it is quite certain that many teachers will 
be confronted with the necessity of taking reductions. 
This means that readjustments will have to be made, 
more careful budgeting resorted to, and some of the 
expenditures made for things that have hitherto been 
accepted as necessities will have to be curtailed or 
even dropped. 

The necessary changes to accommodate one’s life to 
a reduced income, however, must be made in a philos- 
ophical and professional manner. Teachers must not 
allow school activities to falter in an effort to adjust 
working time to salary. The profession of the teacher 
is on such a plane that more is expected from him in 
the way of assuming civic responsibility than: from 
any other body of men — and the teacher, if he is true 
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to his calling, lives up to this expectation even if he 
must make personal sacrifices. 


TEACHING IN THE EVENING SCHOOL 

The present depression has brought home very 
distinctly to many that further education is not only 
something that might be beneficial, but something 
which is necessary for advancement in the fields of 
industry, commerce, and agriculture. It is a far cry 
from the first attempts at operating evening school 
when only the ambitious could be interested to the 
point where they enrolied, down to the present day 
where stern necessity causes so many adults to apply, 
that most evening schools carry numerous applicants 
on the waiting list, who hope that they may have the 
good fortune to be called in for even a small portion 
of the school term. 

To teach evening-school students is a distinct 
privilege. These students, on the whole, are very 
earnest-minded people who have learned in the school 
of experience that they have not been as well equipped 
as they should be. Most of them quite frankly admit 
that the reason for their failure to measure up to 
modern requirements is largely due to their own short- 
sightedness in the past, and that they are returning 
to school with high expectations. 

The evening-school teacher, therefore, has the 
advantage of having willing students, adults for the 
most part, who need not be coerced into following 
schoolroom routine. The very feeling of optimistic 
expectancy that brings these men and women to the 
evening classes, however, may be their undoing unless 
the teacher carefully yet tactfully brings home the 
idea to them, that there is more to evening-school work 
than merely deciding to attend. 

Many of these students, carried forward by the 
resolve to do, very quickly find out that real sacrifices 
are demanded of him who would succeed. After the 
first week of attendance many find out that education 
still demands the laborious plodding that made it 
distasteful in their youth. It is with these students 
that the evening-school teacher will need to work 
hardest. It is they who must be forever urged forward 
by the instructors’ enthusiasm. It is they who must be 
continually reminded of the goal which they them- 
selves have set. 

Because the evening-school classes are recruited 
from such a variety of sources, and since attendance 
and entry into class may be influenced by so many 
different factors, the instructor must have his in- 
structional material so arranged that most of it can 
be used by the student without much help from the 
teacher. This material must be carefully assembled in 
progressive lessons so that each step represents definite 
progress without being too easy or too difficult for the 
average student. The teacher must not, however, rely 
too much on the individual instruction sheets. At least 
once each evening he must get his entire class together 
on some problem of common interest. Unless this is 
done, the work may become too mechanical and tire- 
some to some of the weaker pupils who need more 
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than the printed page to remain interested. 

Besides the student whose lagging interest must be 
continually pepped up, the teacher has another person 
that needs his attention, and that is the overambitious 
student who wants to enroll for courses that will take 
up five evenings each week. This type, too, needs 
diplomatic treatment. Such students must be shown 
that undue haste does not mean progress; on the con- 
trary, that it may really spell defeat. They must be 
reminded that an overtrained athlete is as poorly 
prepared as one who has neglected his training. Only 
the exceptional student can successfully carry four 
evenings, while the average has a load sufficiently 
heavy with two or three evenings. 

With regard to the standards of accomplishment for 
evening-school students, these, too, must be decided 
after the teacher has studied the individual student. 
The instructor must rememberx that many of those who 
are attending his classes may be out of school for 
many years. They are usually very sensitive and the 
teacher’s biggest job is to break down their reticence 
and get them to admit what they do not understand. 

With proper sympathy, a thoroughly trained teacher 
will find that his evening-school students, in the main, 
will be his greatest inspiration, and that the work 
which he accomplishes with them will be some of the 
most satisfying of his teaching experiences. 


THE RELATED SUBJECTS 


More and more shop teachers are coming to the 
realization that their work at school is only partly 
done when they have instructed their students in the 
how of their subject. The why part of shop teaching 
is assuming larger and larger proportions, as the real 
objectives of industrial-arts and vocational education 
are being better understood and more fully realized. 

Some teachers have difficulty in deciding just what 
is meant by the term “related subjects.” They are of 
the opinion that since science or mathematics enters 
into the work which they are teaching, general mathe- 
matics or general science will satisfy the requirements 
of-their students. This, however, is not what is under- 
stood by the term “related subjects.” The subject 
matter introduced under this name must specifically 
belong to the work that is being taught in the shop. 
The mathematics must be that used on the job. It 
must be directly — not remotely related. In the same 
way with the science work. The lever for the student 
in the auto-mechanics shop is not an abstract lever of 
the first, or second, or third class, but a brake pedal, 
a clutch fork, and so on. 

The teacher who has had little practical experience, 
no matter how skillful he may be in the shop, usually 
has trouble in making his related work as specific as it 
should be. He will always be tempted to make it too 
general. Frequent visits to industrial plants, and 
friendly discussions with mechanics, foremen, and 
others will, however, assist him in making the proper 
choice so that this part of his work with his pupils 
may become as practical and as efficient as his shop- 
work. 








Centrifugal Pump 


August Flam* 


HERE is a definite point in the development of 

the drafting student when material of the desir- 
able sort for his needs is difficult to find. To be sure, 
there are many possible problems he might work on, 
but he has a peculiar inexplicable notion that he is 
interested in something more difficult, and different 
from the regular work. As one student aptly put it, he 
desired a sketch or drawing to.work from, which 
“gives enough information so that I can get the idea, 
and yet not so much as to spoil the problem for me.” 
It was with this thought in mind that the drawing of 
the centrifugal pump was prepared. (See Supplement 
No. 224.) 

It is not easy to state just where this problem can 
best be worked in, since students differ very greatly 
in ability, ambition, and initiative, and while some 
students have been very successful with such prob- 
lems at the end of the second year of drafting, there 
are undoubtedly many who would be unable to do 
much with them even after three years of preliminary 
training. 

The problem shown herewith consists of laying out 
the pump, full size, preparatory to detailing every 
piece. In a way, it practically amounts to designing. 
The student should be required to adhere to the few 
dimensions given, and with the aid of handbooks, his 
own past experience, and possibly some help from the 
instructor, make the entire machine with sufficient 
views and sections to enable the detailer to work from 
the layout. 

After the layout has been satisfactorily completed, 
careful detail drawings should be made of every piece. 
Actual drafting-room conditions, may be approximated 
by assigning the details to the various members of the 
class. If this is done, the layout man may be appointed 
squad boss, and be held responsible for the checking. 
To do this properly, he may be assigned the task of 
making a check assembly drawing from the details as 
they come in. It is possible by this method to assign 
the same problem to several students, and have each 
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one produce his own interpretation, using, of course, 
the same full-sized layout for the dimensions. The 
layout man himself may detail some of the. more diffi- 
cult pieces, or else they may be assigned to the more 
advanced students in the class. There is sufficient ma- 
terial on this pump problem to take care of the needs 
of the weakest and strongest students in the class. The 
assignment drives home to the students the close co- 
6peration that must exist between the members of an 
efficient drafting force. It illustrates the rdle and func- 
tion of designer, detailer, checker, and tracer in their 
various relationships to each other, and the relative 
importance of each. For the drafting student who is 
bent on getting into industry as a draftsman, no better 
preliminary training can be desired. 

The pump itself consists of a cast-iron housing, hav- 
ing the 4-in. and 6-in. openings detailed to fit standard 
flanges. The impeller has four vanes, and is mounted 
on a cold-rolled steel shaft and secured by means of 
a key. It is desirable to look up “impeller design” in a 
good handbook, before deciding on the details. Twelve 
studs fasten the housing to the flat disk functioning 
as the back of the casing. This disk also carries the 
opening at the top, kept closed by means of a hinged 
cover. It may be desirable to provide a drain plug for 
this oil container. No such plug is shown on the at- 
tached assembly. Further along on the shaft is an 8-in. 
pulley, which may be designed in a variety of ways, 
to suit individual tastes. At the right is the end bear- 
ing. This bearing is babbitted, and is provided with an 
oil reservoir with oil ring; also filler and drain plugs. 
The bearing is made with a removable cap, and ter- 
minates at its base in a flat pad, by means of which it 
is fastened to the bedplate. The bedplate is provided 
with bosses shown in the right end view, for the pur- 
pose of fastening the entire mechanism to a solid 
foundation. At the end of the shaft, and fastened to it 
by means of a headless setscrew, is a thrust collar 
made of hardened steel. With the exception of the 
impeller, the shaft, the oil rings, the steel washers, and 
the thrust collar, the parts may be of cast iron. 


Cold Iron as a Substitute for Wood 
William L. Hunter* 


HE cost of wood as a raw material has been 
increasing rapidly during the past few decades. 
Metals, on the other hand, are being produced cheaper 
than at any time previously. This means that manu- 
~*Assistant Professor of Industrial Arts, Iowa State College, Ames, Iowa. 


facturers everywhere are attempting to substitute met- 
al for wood as a medium of construction. Our natural 
forest areas are being depleted rapidly and there is 
every indication that many of the common articles 
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which are now being made of wood will in a relatively 
short time be made entirely of metal. 

If, then, metal is to be used more extensively in the 
very near future, a question immediately arises as to 
the value of training woodworkers as compared to 
training metal workers. Tradition is a tremendous 





FIG. 1 





FIG. 4 FIG. 6 


force in education, and the tendency in most schools 
is to give an education which fits for citizenship twenty 
years ago rather than for citizenship twenty years 
hence. We must attempt to visualize our industrial life 
_ as it will be lived two decades from now, and then make 
a strenuous effort to revise our industrial-arts content 
in the light of these possible changes. There is no ques- 
tion but that fewer and fewer products of industry 
are being made of wood. We have metal window 
sashes, metal office furniture, metal hospital furni- 
ture, metal toys, metal lath, metal ships, metal railway 
coaches, metal airplanes, metal pencils, metal automo- 
biles; wherever we turn we see something made of 
metal which was once made of wood. Changes in in- 
dustry come overnight. There is reasonable possibility 
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that fifty years hence wood will be almost as obsolete, 
as far as use is concerned, as is the Latin language 
now. Yet, as industrial-arts teachers, we sometimes are 
tempted to scoff at Latin as a school subject and at 
the same time we hang on tenaciously to wood as a 
medium for shop construction. Of course, many schools 








FIG. 5 


are not emphasizing wood as much as they did ten 
years ago, but there still is an unwarranted prepon- 
derance of woodwork instruction. 

But adverse criticism is of little value unless some 
constructive suggestions are offered. The illustrations 
shown herewith will offer a few ideas which the wood- 
working teacher can use in his workshop without add- 
ing a great amount of equipment. These articles are 
all made of cold iron, either No. 20 gauge black sheet 
iron, or various sizes of band iron which may be 
obtained in any city at the various machinery supply 
houses. The cost of band iron or sheet iron as a raw 
material is extremely reasonable and ordinarily runs 
from a half to two thirds of the cost of the same ar- 
ticle made of wood. Then, too, the iron is usable over 
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and over again, provided it is not bent. However, there 
is a minimum of spoiled work. 

The footstool shown in Figure 1 is made of 3/16 by 
3%-in. band iron and is unusually substantial and 
serviceable. There is more possibility for good design in 
cold iron than in wood. Note how the lines of the stool 
suggest grace and strength at the same time. Some in- 
structors make the mistake of attempting to create 


a feeling of beauty by the excessive use of scrolls, , 


twists, and bends. The most simple curves are often 
the most beautiful. The large-headed nails used on the 
top may be obtained from upholstery supply houses. 

The book end shown in Figure 2 is made of No. 20 
gauge black iron, the raw material costing about 3 
cents for each book end. A ball-peen hammer may be 
used to secure the hammered effect. In addition to pre- 
senting a more attractive surface, the hammering tends 
to harden the metal and make it stiffer and more 
durable. 

In Figure 3 are shown a flower-pot holder and 
bracket. The iron used is % by % in. The chain may 
be secured at a hardware store and the pots are ob- 
tainable from floral supply houses. The metal is best 
finished by filing or sanding after it has been hammer- 
ed. Then it may be rubbed with machine oil. Some 
prefer to use lacquer thinned about one half. Too thick 
a coat of lacquer will give the work an undesirable 
yellow cast. 

In Figure 4 are a lantern and bracket. The glass is 
an old quart peanut-candy jar from which the neck 
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has been removed. A soft cotton string is soaked in 
kerosene. This is placed around the neck of the bottle 
and ignited. As soon as the flame dies away the jar is 
quickly immersed neck down in a pail of water. About 
one out of two jars break where you want them to 
but they cost nothing to begin with, so no damage 
is done.* 

In Figure 5 is shown an electric wall sconce which 
is inexpensive and decorative. Black iron, No. 20 
gauge, is used, except for the bracket which is % by 
¥%-in. band iron. 

Figure 6 shows a small table which is graceful and 
serviceable. The legs may be made of 3/16 by %-in. 
band iron, but if an unusually substantial table is 
desired, the material should be %4 by % in. The top 
may be made of wood and covered with leather. 

There is practically no end to the items of house- 
hold furniture which may be made of cold iron. As 
industrial-arts teachers, we have had a tendency to 
become “wooden-headed.” Let us in the future search 
diligently for those items of industrial experience 
which will be most likely to actually function ten or 
twenty years from now in the life of the growing 
generation rather than being content to teach what 
is sponsored by tradition. 





1Editor’s Note: 
ting bottles: 

1. Pour machine oil or used lubricating oil into the bottle, filling it up 
to the point where it is to be cut. 

2. Heat to a red or even white heat as large an iron rod as will freely go 
into the neck of the bottle. Insert the rod into the oil, but be careful not to 
touch any part of the bottle. The glass will crack off evenly along the line 
of the surface of the oil. : 


The following method has been successfully used for cut- 





The Average Before the Individual 


MERICAN education has always rightly sought 

to be popular and personal. In modern times one 
of its marked characteristics is an inordinate devotion 
to the single student in any group or school. If a 
teacher or administrator be unable or unwilling to for- 
sake class consciousness and to exalt personal progress 
he is deemed reactionary or unprepared. 

In industrial education, the field of our special 
interest, we have gone furthest in this “worship” of 
the individual. We organize schools and departments, 
inaugurate schemes of management, and prepare in- 
struction materials seemingly with complete certainty 
that our service is to one. We tend toward tutoring as 
contrasted with teaching. 

This article is not an appeal for the return of “lock- 
step” procedures nor a disparagement of the matching 
of individual differences. It does not seek to encourage 


standard educations or preparations. It urges merely 
*Professor of Industrial Education, University of Minnesota, Minneapolis. 





Homer J. Smith* 





a changed emphasis in favor of. the average student 
of a class as the basis for professional attempts. There 
is question whether individuals really make a school 
and whether assisting one student after another really 
guarantees a course of study. It is suspected that some 
institutions that have discontinued “graduation” are 
pitifully consistent. 

The widespread and increasing attention, in elemen- 
tary, secondary, and special schools, as well as in the 
colleges, to differences among those enrolled is a devel- 
opment and a condition deserving of praise and pride. 
Grade skipping, subject promotion, ability grouping, 
differentiated curricula, and similar devices are of 
proved value. Such special programs as that at Win- 
netka are worthy of extension and continued experi- 
mental trial. Children do differ mentally, physically, 
in aptitudes for fields, and in emotional patterns. 
Homes and families do condition interests, attitudes, 
urges, and other traits. The psychologist, the psychia- 
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trist, the counselor, the nurse, and the home visitor 
are truly educational officers. The exploratory view- 
point, the methods of self-rating, and the improved 
records are commendable. In short, progress toward 
more and better education’ has been made through 
these means, all linked with the study of persons. 

But whole-hearted acceptance of this ideal and of 
these aids does not force a classroom teacher to a 
method or a plan wholly or strongly individual. Indeed, 
detailed study of students and groups calls for the 
greatest possible variety in method, lest the learning 
ways of some be left unmatched in the process of 
teaching. The belief that students differ is not logically 
followed by the decision to instruct them all through 
a given method, even though individual in kind. 

Excellent teaching presupposes that the instructor 
knows his subject and that he is able to view it in 
whole as well as in detail. It assumes, likewise, that 
he is able to select for the groups assigned him those 
parts of the whole which are most compatible with 
abilities, aims, and total time. This selection of units 
and their appropriate arrangement must have some 
base or foundational form to serve as a check upon 
the kind and amount of content. It is not an individual 
nor a number of individuals who constitute this guide. 
It is rather the class or group, viewed in the light 
of their average possibilities of attainment. To select 
and to arrange teaching units in keeping with an 
assumed group average is to construct a course of 
study. To attempt these without such a guiding or 
limiting factor is something else, not yet named in 
educational parlance. Let us plan our courses for the 
average. 

Excellent teaching further requires that frequent 
decisions be made as to method, and the teacher who 
is most versatile in presentation has the greatest 
advantage for the attainment of results. For a teacher 
to know and to employ one method alone means that 
some students must fail by reason of his gross in- 
competence. It means, similarly, that some units of 
instruction must remain poorly or wastefully taught 
for the want of a method to match them. Pupils and 
course parts vary so greatly that to begin a term in 
possession of one sole means of approach is to invite 
failure—a failure rarely recognized by teachers of 
meager preparedness. The best and happiest teachers 
are those to whom method has become a study and 
a charm. These men can lecture, demonstrate, conduct 
drill, hold recitations, preside at round-tables, assign 
readings, guide written work, and control student- 
planning, and they can employ these means according 
to the day’s demands. In addition they can do as well 
as others in meeting the problems of personal direction. 

Little is known about individual method; certainly, 
not enough to enlist one’s enthusiasm or to command 
his great respect. As to group procedures, we are rather 
well informed and experienced. It would seem to be 
wisdom for us to lean strongly upon the group presen- 
tations and to experiment with individual method in 
those fewer instances calling for extra and personal 
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assistance. Considering the extreme difficulty of these 
special cases it may seem best, even with them, to 
use the individual approach with a good group plan. 
In opening a term or course the questions in im- 
portance must always be: By what means may each 
unit be presented to this group so that the greatest 
number will profit and the least time and energy be 
expended? By what method can the necessity for in- 
dividual help be most reduced or nearest eliminated ? 
Thus, again, we are brought to consideration of the 
group average. In methods choice, as in course plan- 
ning, we place the individual secondary to the class. 

Under the best possible grouping, the teacher must 
decide what work can be done by the average in the 
time allotted and he must anticipate the need of 
attention by the two extremes of this class. Manual- 
arts teachers are skilled in this process and it is urged 
that they hold fast to the plan of group consideration. 
Trade teachers are less likely to consider the group. 
They tend to think of their lists of teaching units, 
upon which they start all to work at varying speeds 
of attainment. To many, the helping of each pupil on 
his peculiar difficulties seems to be teaching while it 
is merely a type of aid needed by the few under a 
better system. There will always be the necessity for 
individual instruction, but the method need not be 
primary. Its effectiveness and its cost have yet to be 
shown in its favor. 

Some students will be dull and slow for reasons such 
as low mentality, lack of background, feeling of in- 
feriority, meager aptitude, poor health, fear, lack of 
interest, and the like. Others will be keen and rapid 
from causes directly opposite. Regardless of size of 
class, time of meeting, aim of course, or nature of 
content the two end groups will be recognizable. They 
are always present and if, by administrative act, they 
could be transferred to other sections, two similar 
groups would at once be noted through pure compara- 
tive rating. But, there is always the middle and aver- 
age group who are our real concern. For these we 
select informational and manipulative content. For 
these we choose methods and texts and assignments. 
Other students will do more or less in accordance with 
their personalities. They will know and do from the 
start in a highly acceptable fashion or they will require 
much repetition and patient, frequent helping. They 
are the justification for individual instruction. They 
are the interesting centers of diversion and the agents 
permitting development of rare teaching skill and 
professional pride. 

One wonders, as he visits a shop where individual 
work is the rule, how teachers can work contentedly 
with so little to develop inventiveness. The oversight 
of the separate efforts of a roomful of individuals 
seems a deadening employment when compared with 
the handling of a class with its constant call for 
resourcefulness and its irregular offering of thrills 
and chills. 

It is urged that manual-arts teachers continue to 
plan definite courses of study for their several grades 
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or terms and that they continue to hope that all stu- 
dents can be brought to mastery of these allotted 
portions of work. It is urged that those in charge of 
trade-preparatory classes seek more and more to 
establish common requirements of skill and knowl- 
edge and that they seek to attain their goals through 
a variety of methods chiefly of whole-class or small- 
group type, reserving the means of individual instruc- 
tion for the necessary after-help. Even in the evening 
adult and part-time classes of upgrading intention, 
there would seem to be a training gain and a financial 
saving in greater use of group teaching and control. 

The individual ideal, carried to extremes in practice, 
means the denial of standards that may be understood 
and attainments that may be generally and definitely 
appraised. To carry each student from where he is 
to where he can get in the time he attends give some- 
what of help but little in body that may be said to 
have current and recognizable value. A pupil and those 
who are to meet him later, as a student in advanced 
classes or as a workman in gainful employment, has 
a right to the feeling and the evidence that he has 
completed a named amount of specific instruction. 
Certain unit-course institutions have been careful in 
attempting to provide these certifications of ac- 
complishment, but there are still hosts of teachers who 
cannot attest, except with defeating inconvenience, 
that their students are in any measure standard in 
what they have experienced. 
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Recourse to. content and methods based upon 
average expectancy will heighten respect for training. 
It will likewise serve to protect institutions from the 
poor subsequent records of many with whom they 
have done their best but ‘brought too little advance- 
ment. Definite courses mean failures, for some students 
simply cannot complete them. Schools and classes with 
no failures are unreal. They build false hopes. They 
prepare for shocks that are unwarranted and often 
irreparable. They lower public confidence. 

Let us, for every subject and group, set up courses 
prepared for the average. Let us present each instruc- 
tional unit by a method most appropriate for this 
middle group. Let us give reasonable time and effort 
to bring the slow to this standard, dismissing some 
for whom the expense cannot be justified. Let us hold 
advanced students, who cannot be removed, to a 
splendid degree of skill and understanding within the 
range of the course as first outlined. Such a plan will 
raise the general average, which is what the public 
expects. It will insure better studentship and better 
teaching. It will bring us standards in knowledge and 
performance. It will keep us from an overload of atten- 
tion to those not typical. It will make us love our 
work because of frequent beginnings and endings and 
more definite appreciation of results. The individual 
student is worth worrying about but only after the 
aims of all have been served through a plan conceived 
for average progress. 





GILT-LACQUERED TABLE, ENGLISH, 1709-1714 
Photograph by The Metropolitan Museum of Art, New York City. 


. FOR YOUR BULLETIN BOARD 
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A Severe Bump 
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The boy in the above picture forgot that the top 
of the box was not fastened. 


Never put a box away with the top lying loosely 
over it. 


Loose table tops present the same danger when 
the unfinished projects are stored on top of cabinets 
or racks. 


© Industrial Arts and Vocational Education Submitted by Jos. J. Lukowitz, Milwaukee, Wisconsin 
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FOR YOUR BULLETIN BOARD : 
Poster 44 : November, 1931 








Danger, Look Out! 






































Never reach for sharp tools over the arms, heads, 
or shoulders of others. 


The above picture shows that it is quite likely 
that some of the boys will receive painful cuts be- 
fore all of the students have their chisels. 








© Industrial Arts and Vocational Education Submitted by Jos. J. Lukowitz, Mil kee, Wisconsin 
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FOUR-POSTER BED 
Lyle M. Garnett, Milwaukee Vocational School, 
Milwaukee, Wisconsin 
(See Supplement No. 225) 

The bedroom set of which this four-poster bed is the first 
part to be published was built of mahogany, although wal- 
nut, birch, or well-selected gum will be quite satisfactory. 

The posts and turned rail across the foot of the bed were 
turned in one length but they may be joined with a round 
tenon if one does not have a lathe long enough to accom- 
modate the entire length. When making this joint, be sure 
to have it come underneath a bead so that the joint does 
not show. A tenon of at least 1 in. in diameter and 1% in. 
long should be used in case it is necessary to joint the post. 
The tenons for the stretcher should be proportionately 
smaller. 

The bottom crossrails are mortised to the posts, while the 
top rail of the headboard is doweled into the post. When 
cutting the joint for the top rail of the headboard, cut the 
rail several inches longer than needed. Mortise and tenon 
the bottom rail into place. Temporarily assemble the lower 
rail and the two posts. Locate on the post the point where the 
top and bottom edges of this top rail are to come. Measure 
the distance between the top edge points. This distance will 
be the greatest length on this top rail. Caliper the post at 
these points, Add one half of this caliperation to the length 
of the rail at each end. This now gives you the center line of 
the posts. Square this center line on both the upper and lower 
edges of the rail so as to have the center lines of the posts 
properly projected on the top rail. : 

From the upper center line project an arc across the upper 
edge whose radius is equal to the radius of the post at the 
point where the rail and post meet. On the lower edge of the 
rail project an arc in the same manner, except that the radius 
must be equal to the radius of the post at the bottom point. 
One now has the joint of the proper shape to fit against the 
tapered curved contour of the post. 

The joint may be cut entirely with a coping saw or it may 
be gouged out with a gouge of the proper sweep. 

The headboard was made of %-in. 5-ply veneer. One can 
also use 54-in. or 34-in. veneer if it is available. In that case 
eliminate the use of the top rail. 

The side rails have a strip of birch nailed and glued along 
the lower inside edge. This strip is to hold the slats that 
will, in turn, hold the spring. The side rails are fastened to 
the headboard and footboard by means of metal bed fasten- 
ers. There are two types on the market, one is of cast iron 
and the other is of wrought steel. The cast-iron fastener 
comes in two parts, one is fastened to the inside of the bed 
rail and the other is mortised into the post. When placing 
the mortised piece into the post, care must be taken so as 
not to get this piece either upside down or inside out, both 
conditions being possible. 

The wrought-steel fastener is fastened to the rail by mak- 
ing a circular saw cut on the end of the rail just large enough 
to receive the fastener. Several holes are then bored into the 
rail and the metal pins sent with the fastener are inserted 
holding the fastener into place. The post is slotted in the 
proper place and the pins inserted from the inside of the 














post; be sure that the longer pins are reserved to be used in 
the post and not in the rail. 

If the bedroom set is made of walnut, finish it natural. If 
it is made of mahogany it may be finished in either red 
mahogany or brown mahogany. The substitute woods such 
as birch or gum, may also be finished off in either of these 
two finishes. Several good coats of varnish rubbed to a per- 
fectly smooth finish will complete the job. Mahogany and 
walnut will require a filler but birch or gum will not need 
to be filled. 

With a reasonable amount of patience on the part of the 
student, he will be able to do a creditable job of this four- 
poster bed. 


A SINK STRAINER 


David S. Taff, Jason Lee Intermediate School, 
Tacoma, Washington 


A sink strainer made of No. 24 zinc makes a simple and 
useful project well within the ability of a junior-high-school 
boy in advanced metal work, or a careful beginner in a se- 
nior-high-school metal shop. 

As a project, its chief educative value is in giving the 
pupil an introductory experience in the working of zinc, and 
an idea as to its usefulness in sheet-metal work. 

All the difficulties in the soldering of zinc are carefully 
avoided in the making of this sink strainer by the use of 
three bends, one lock seam, and a completely wired edge. 

The squared drawing makes the laying out of the 8 by 
15-in. sheet zinc easy, as each square represents one square 
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inch. All allowances for wiring are % in. wide, while the 
lock seam edges are 3/16 in. Each hole in the sheet zinc is 
3/16 in. in diameter and should be drilled and smoothed 
before any bending is done. 

One piece of No. 12 coppered steel wire 38 in. long is used 
in wiring the edge and in the making of the two 3-in. side 
hooks. 

As all sink edges are not alike, the boy should bend the 
wire hooks to fit his particular sink. 


ATTRACTIVE METAL FINISHES 
Sheldon Brooks, Tacoma, Washington 


Many projects made in the junior-high-school metal shop 
may be made much more attractive by a simple use of 





“XAMPLES OF ATTRACTIVE FINISHES APPLIED TO 
METAL PROJECTS 


enamel and bronzing powder. This especially applies to ob- 
jects such as book ends, match-box holders, calendar mounts, 
whisk-broom holders, dustpans, and numerous other projects, 
whose attractiveness can be enhanced by a touch of color or 
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bronze powder, without detracting from the acquiring of 
desired working skills. 

A finish very fitting for book ends, match-box holders, and 
other small projects consists of a coat of black enamel, sup- 
plemented, when dry, by immersion in water, on the surface 
of which are floated different-colored, quick-drying enamels, 
such as Flex or Waterspar. Black is suggested for the basic 
coat as it provides a background, against which other colors 
show off to advantage. Any two of the primary colors, red, 
blue and yellow, give pleasing combinations, although prac- 
tically any mixtures of colors can be used. Place from two 
to five drops of each color on the surface of the water, and 


_blow or stir with a wire until desired combination results 


on top of the water. Dip the article into the bath, using any 
twist or motion of the hand that will give a pleasing design. 
Withdraw the project at once and put it aside until the 
enamel dries. 

Another simple finish is obtained by blowing bronzing 
powder upon the surface freshly covered with quick-drying 
enamel, which also may be black in color. A bit of paper, 
2 by 3 in., folded lengthwise, conveniently holds the bronze 
powder which is applied by short-breath puffs to various 
sections of the project. Of the 24 or more bronze powders, 
the shades to be most recommended are: aluminum (shade 
nearest approaching silver), light gold, deep gold, and deep 
copper. A final coat of clear shellac or varnish will prevent 
eventual tarnish of the bronze powder. 


DRAIN FUNNEL FOR REFRIGERATOR 
Alfred Grayshon, J. Cooke Junior High School, 
Philadelphia, Pennsylvania 


The number of electric refrigerators is increasing but still 
we have hundreds of thousands of the ice-filled type. 

The common method of catching the drip water is to 
put a pan under the drain. The daily duty of emptying the 
pan is sometimes forgotten with the result that it runs over. 
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If the refrigerator is on the first floor or other convenient 
place, a project can be made that eliminates the possibility 
of any pan running over. 

This project is shown in the accompanying illustration. 
The drain funnel is preferably made of No. 26 gauge gal- 
vanized iron. The spout is placed in a hole in the floor. Use 
1-in. pipe for continuance of the drain to discharge. 

First, the body is developed with the extra allowance for 
solder seaming and wiring. Then cut out the blank and form 
to shape. Solder the lap seam thoroughly. Turn the outside 
edge to receive No. 14 wire. Cut enough wire for the circum- 
ference of this edge and shape it. Place the wire in the 
turned edge so that it overlaps the seam and close the edge 
over the wire. 

Second, the spout is developed with solder lap allowance. 
Then it is cut out and formed. Now solder the seam. Locate 
it on the small end of the body and solder securely and 
water-tight. 

A good coat of asphaltum paint will prolong the life of 
this funnel. 


MACHINIST’S PUNCH 

Joseph Yuhasz, Central Junior High School, South Bend, Indiana 

Finding simple and useful projects for junior-high-school 
machine-shop work seems to be a rather difficult proposition. 
Where the time is limited and only eighth-grade boys are 
handled in a general-shop class, the project should be as in- 
teresting as possible, and at the same time educational. 

After the student has completed six weeks of bench metal 
work in the junior high schools of South Bend, Ind., the 


Industrial ‘Arts and Vocational Education 


413 


machinist’s punch has been chosen as the first required lathe 
project. The job is written up in a very thorough manner so 
that the student can easily follow the instructions. This pro- 
ject teaches the boy the first fundamentals in lathe work, 


Popeuriere or 





which include centering, facing, straight turning, knurling, 
cutting off, taper turning with tailstock set over, and filing 
and polishing in a universal chuck. 

In addition to using the job sheet as a guide, the student 
is required to do a certain amount of reference reading. Such 
notes as “Ref. No. 1” refer to certain pages found in various 
books kept on the reference table. Fundamentals that are du- 
plicated in job sheets are not described more than once, but 
reference is made to former instructions. 

The average eighth-grade boy has been able to finish this 
tool in twelve to fifteen 50-minute periods. 

Material: 1 pc. % by 6 in. tool steel. 
Procedure: 

1. Chalk each end of stock. 

2. Using center head, scribe two crossing lines as shown in 
Figures 2 and 3. 

3. Hold work in vise and center-punch both ends. (See 
Ref. No. 1.) Have instructor check. 
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FIG. 2 
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FIG II 


MACHINISTS PUNCH 
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4. Hold work exactly perpendicular in drill-press vise and 
drill center holes with combined drill and countersink (Fig. 
4) to required diameter as shown in Figure 1. (See Ref. 
No. 2.) 

Caution: Put a drop of oil on the work and feed the drill 
slowly. 

5. Have instructor check. 

6. Fasten the lathe dog on one end of the stock. Put red 
lead in dead center. (Ref. No. 4) 


Caution: Be very careful to adjust centers so work 
turns very freely but not too loose so it will have end play- 

7. With right-hand facing tool, face one end of the stock 
as shown in Figure 5. (Instructor will demonstrate.) Turn 
the stock end for end in the lathe and face the other end 
to the required length, as shown in Figure 1. (Ref. No. 29.) 

8. Set up sharp, round-nosed turning-tool bit so that tip of 
bit is abut 1/64 in. to 1/32 in. above center line. (Ref. No. 
3 and Fig. 6.) 

9. Examine drawings for dimensions. (Fig. 1.) 

10. Set outside caliper 1/64 in. larger than the desired 
diameter. (Ref. No. 6.) 

11. Straight-turn as shown in Figure 7. Instructor will 
demonstrate. (See Ref. No. 5.) 

12. Take several light cuts as far as possible toward the 
lathe dog. Check each cut at the beginning with the calipers. 
(Ref. No. 6.) 

CavuTIon: Use care not to get stock too small. 

13. Set the calipers to exact required diameter and finish 
straight-turning. oF 

14. Change work end for end, and in like manner turn 
other end of stock to the required diameter. Have instructor 
grade. 

15. Knurling: Set up knurling tool as shown in Figures 8 
and 9. 

16. Mount stock between centers again. 

17. Back gear the lathe. 

a) With bull-gear clamp up, pull the back gear lever 
forward to lock the lathe. (Fig. 10.) 

b) Loosen bull-gear clamp a half turn and drop it 
down to bottom of slot and tighten again. 

c) Now pull on the belt to see if the lathe spindle 
turns freely. 


Caution: Never move the back gear lever with the lathe 
running. 

18. Have instructor check. 

19. Start the medium rolls of knurling tool from end and 
feed them until the knurl reaches a depth of 1/64 in. (Fig. 
11 and Ref. No. 7.) Use plenty of oil. 

20. Set longitudinal feed of carriage and let knurling tool 
feed across the face of the work. When left end of knurl roller 
has reached the scribe line, reverse the lathe, which will re- 
verse the feed of the carriage and the rotation of the spindle. 
Do not remove knurling tool from impression, but force it 
into the work another 1/64 in. Let it feed across the work. 
Repeat until knurling is finished. 

21. Turn both ends of stock down to required size as shown 
in Figure 12. 

22. Set up cutting-off tool and cut in on short end of stock 
as shown in Figures 13, 14, and .15. 

23. Use this formula for computing the dead-center offset 
for taper turning: Total length of stock divided by length of 
taper multiplied by 14, multiplied by the difference between 
diameter at large end of taper and diameter at small end 
of taper, equals the tailstock set-over. 

24. To set over the tailstock for taper turning (Ref. No. 
12), loosen clamping nut of tailstock and back off setscrew 
G the distance required and screw in setscrew. F a like 
distance until it is tight. Check the marks “O” and “O” with 
scale to measure the right amount of set-over, as shown in 
Figure 16. Then clarnp the tailstock to the lathe bed. 
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25. Mount work between centers. Take cuts as in straight 
turning, cutting the taper as shown in Figures 17 and 18. 

26. Remove work from lathe and lathe dog. 

27. With a hack saw, cut off the ends of stock just beyond 
the center holes. 

28. Remove faceplate from the lathe and attach universal 
chuck. (Fig. 19.) Wrap a piece of emery cloth or sheet brass 
around knurled end and chuck work in universal chuck. 

29. Run lathe at highest speed and file the point to a 60- 
deg. angle, as shown in Figure 19. Test with center gauge 
shown in Figure 20. 

30. Reverse work in chuck and chamfer opposite end 1/32 
in., as shown in Figure 21. 

31. Harden and temper about % in. of the point to a dark- 
brown color. (Ref. No. 34.) 

32. Place punch back in chuck. Run lathe at highest speed 
and polish with emery cloth and oil. 

33. Nore: If taper punch is desired, rather than a center 
punch, face end square instead of filing at angle. 


THE RELAY AS A PROJECT 
Wynne L. McDougal, Pullman Free School of Manual Training, 
Chicago, Illinois 

Projects involving electrical construction do not necessarily 
form a tremendously important factor in the presentation of 
vocational electricity. There are certain projects, however, 
which, because of their utility and the theory involved in 
their functioning, might well be used in the rounding out of 
any complete electrical course. The relay described herewith 
is such a project. When it was found necessary some years 
ago to have a remote control switch in the wiring course, a 
relay switch was devised for the purpose. 



































A.C. RELAY SWITCH DESIGNED BY WYNNE L. McDOUGAL 


It was quite apparent that an open core magnet should not 
be used on an a.c. circuit, so a closed core with a hinged side 
member was constructed and a coil designed to suit this core. 
It was also apparent that even this piece of apparatus would 
have to be provided with a suitable shading coil, installed at 
the point where the core ends touch when brought together 
by the effects of the current, in order to avoid chatter. 

A study of the core and coil of this relay may remind one 
of a small transformer. One side member of the core is mov- 
able, allowing a rather large air gap when the device is not 
in use. This gap is entirely closed when the magnet circuit is 
flowing. The coil is designed so that it takes a rush of current 
before the air gap is closed, and then very little circuit to 
hold the core ends together. There is a peculiar action which 
takes place in an a.c. circuit in which a closed air magnet is 
installed. The inductive reactance, which is a property of the 
circuit, has the advantage of causing the amperes to lag be- 
hind the voltage to a degree that some effect of wattless cur- 
rent is produced in the circuit. This then gives a device op- 
erating with minimum expense. It also allows for the use of 
a somewhat smaller coil than could be used with an open 
core. Care should be taken never to operate the coil unless 
the core is fully assembled, as it might probably burn out. 
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The laminated core serves to break up eddy currents. These cuit is set up in the core. This delayed action provides for 
currents produce heat, and if they are permitted to be set up full magnetic strength for the heavier duty of contact making. 
in fuli strength in the core of a magnet, sufficient heat may be With this strength materially decreased when the heavy sec- 
generated to seriously damage the windings of the coil. ondary current is set up in the shading coil, it, in turn, sets 

The shading coil which is imbedded in the surface of one _ up its lines of force to oppose the magnetic strength of the 
of the open ends of the cores should be constructed of ma- main magnetic circuit. In short, this arrangement allows for 
terial which possesses good conductivity, such as brass or a strong pull for contact making and for a reduced pull for 
copper, and it should be a complete ring encompassing from _ holding purposes. This is usually sufficient to silence the chat- 
one half to two thirds of the exposed surface area of this ter to a satisfactory degree. 
core end. The ring is, in effect, a shorted secondary and as The relay shown in the accompanying illustration shows an 
such comes into action only after a complete magnetic cir- actuating coil which is designed to be wound with 24 layers 
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of No. 33 A.W.G. silk enameled magnet wire. Be sure to pro- 
vide the coil with leads of sufficient strength and flexibility, 
say No. 18 stranded, rubber-covered wire, which must be 
firmly fastened inside of the coil spool. After this item is 
attended to, practically all trouble with the coil will be 
eliminated. 

The rest of the mechanism can readily be made by follow- 
ing the dimensions given in the illustrations that accompany 
this article. 


DOLL FURNITURE : 
V. L. Huddleston, Arkadelphia, Arkansas 
The projects in this group can be used in two different 
ways as to the teaching. All of them may be used as quantity- 
production projects or for individual production. Several of 
the dressers can be made almost as quickly as one when the 
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parts are all cut out on the 
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them. The problems covered are mirror framing, drawer con- 
struction, use of table saw, mortise-and-tenon joints, dadoing 
and grooving, gluing, turning, table construction, caning, chair 
construction and wood finishing. 

‘ None of the drawings need any special interpretation. The 
drawers of the dresser are of standard construction. If it is 
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table saw. In the other two 
projects there is enough lathe 
work to give considerable 
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practice. The chair should be ? 

















more difficult turning. The 
table also offers opportunity 
to teach different methods of 
table construction, such as 
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made first because the turn- T re z 
ing is simple and easy. The —- ae came Fn y rag 
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dowel joints, use of corner { 
braces, both wood and metal, ” = aaa 
and methods of fastening ta- 
ble tops. The caning of the 
chair offers possibilities of 
teaching different designs in 

caning. It also could be made : 

a project in upholstering. ws 
The three pieces taken to- ! an 
gether cover quite a range 
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it does not require a large 
amount of material to build 
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to have enamel finish the side panels can be made of any 
cheap wall board. The three pieces are very attractive when 
made of oak. The dresser and table should have furniture 
glides. The designs are all along rather sturdy lines which is 
necessary because of the usage the children will give them. 






A SCRAP-METAL HOLDER 
David S. Taff, Jason Lee Intermediate School, 
Tacoma, Washington 
Many times short lengths of bar and strap iron accumu- 
late in a metal shop because their sizes cannot be easily 
seen when they could and should be used. 
The metal holder as shown in the drawing makes it easy 




































SCRAP METAL HOLDER 





yy 41(-1) 11] 
Bovton we 
(1 ¢)) LUN 
DF 


FIG. 1. 








Industrial Arts and Vocational Education 



















2s" 
SCHAP-MITAL HADtR 








=|" 


Ql 


SHADED MARKING PEN ALPHABET 


to sort, keep neat, and see at all times the short lengths on 
hand. 

As the holder consists of six No. 18 gauge black iron tubes 
of various lengths held tightly incased by a stout narrow 
box, little time and few materials are needed to make it. 

Although the short tubes are 8 in. long, the medium 14 
in., and the long tubes 20 in. in length, they are all rolled 
out 4 in. in diameter. These tubes should be made and placed 
in their proper position before the heavy box is built around 
them. 

By placing the rectangular metal of random sizes accord- 
ing to their lengths in one of the sets of three tubes, and the 
round short metal the same way in the other set, little time 
need be taken to place the pieces in the tubes or to withdraw 
them when they are needed. 


SIMPLIFIED SHOW-CARD PEN 
LETTERING 
W. A. Thompson, Principal, Thompson School of Lettering, 
Pontiac, Michigan 
Lesson II 


The marking pen may be used to good advantage in mak- 
ing neat and attractive show cards at a very inexpensive 
outlay. It is a strong and positive device for producing rapid 
and clean-cut lettering which will enable one to acquire a 
substantial and easy method for making attractive show cards 
for all purposes. Note carefully the position of the pen in 
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forming the different strokes as given in Figure 1. The small 
arrows indicate the direction and movement of each stroke. 
The one position or angle of pen point from base line holds 
good in all styles of marking-pen lettering. Practice the upper- 
and lower-case alphabets (Figs. 1 and 2) with a No. 1 mark- 
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s, begin with the stroke at the bottom, and then build up. 
Always work or form the letters from left to right. 

To make well-balanced outlines of various kinds for show 
cards and price tickets, take a sheet of paper the same size 
as the card you wish to use. Fold this sheet twice, making 
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FIG. 2. MARKING PEN ALPHABET, LOWER CASE 


ing pen, which will make a solid line or stroke, % in. wide, 
of the color used. In lettering, always use a downward stroke 
with pressure enough to make the ink flow, so that the out- 
lines of the characters are smooth and sharp. 

In shading letters of this style, always shade to the left 


it %4 size, as indicated in lower left- and right-hand corners 
of Figure 3. Then cut the sheet with shears along the quarter 
portion of the design desired, which will produce a full-sized 
pattern when the paper is unfolded. Note the different de- 
signs — some are made by simply folding the paper once. 
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FIG. 3. PRICE TICKETS, SHOW CARDS, AND DESIGNS 


as shown. Practice on one size until you have it thoroughly 
mastered, making the capital letters about % in. high, and 
the lower-case or small letters about % in. high. The tall 
lower-case letters h, 1, k (Fig. 2) should be about the same 
height as the capital letters (Fig. 1). In making a lower-case 
b, first make the vertical stroke and then finish with the 
stroke producing the loop. Note exercises in the first two lines 
of Figure 2, showing the lower-case alphabet. For the letter 


An endless variety of neat and accurate patterns for show 
cards and border designs may easily be made by: following 
this method. The designs made from paper folded in this way 
may be preserved for future use by cutting out the pattern 
in cardboard stock. Patterns, suitable for all sizes of cards 
and tickets, may thus be held in readiness for use at any 
moment. It was in this way that the card “Stop That Cough” 
(Fig. 3), was made. 
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White cards, lettered with black ink, shaded with light 
pea-green ink, and with ruled lines in red ink, present a very 
neat appearance. Lettering with a No. 1 marking pen should 
be shaded with a No. 0 marking pen. Larger size pens may be 
used in the same ratio. 

Colored cards, such as blue, light green, red, etc., may be 
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lettered in black and shaded with white ink. 

Spacing should be determined by the form of the letters. 
There is no definite rule for it. Between full letters the space 
should be wider than between those that are open. For letters 
that are full at. the bottom, let the spacing at the bottom 
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Jobs to be Done in 


November 


J. H. Dillon, Junior High School, 


Editor’s Note: 


Bloomington, Indiana 


The jobs outlined here have been used by Mr. 


Dillon to make his school shopwork function in the home. 
He issues these bulletins (of which the one here shown is the 
third) in mimeographed form to his pupils. They act both as an 


EXTREE EXTR ee !/ 


Raking and Burning the Leaves 

Raking and burning the leaves is a job like shoveling snow 
off the sidewalk, you may not have to do it in order to live, 
or get along, but no man ever made a success who did not 
do a little more than just what he had to do. Leaves left in 
the yard are unsightly. They also are unhealthy because 
they are covered with dirt. Furthermore, they are a fire 
hazard when dry, and they are likely to clog the sewers and 
drains. The leaves should be raked together and burned as 
often as possible. The city laws should be followed as to time 
of burning. Leaves may be used as a mulch but are not as 
good as some other available material. 
Taking Down Awnings 

Leaving up the awnings all winter is like leaving the gar- 
den hose out in the yard all winter. It not only shows care- 
lessness and laziness, but is a very expensive practice. Awn- 
ings that remain up all winter will not last more than two 
or three years. If taken down when dry and stored away, they 
will last for many years. 
Ventilation in Your Home 

Don’t let baby brother or sister sleep in a draft. Many 
thousands of people die each year from colds and many of 


incentive and as a reminder. 


these are caused from sleeping in a draft. There should be 
plenty of fresh air in your bedroom, but no drafts, because 
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it is bad for the health if cold, damp air is allowed to strike 
a sleeping person. The correct way to open the window is 
to raise the lower sash and place a board in the space below 
the sash. This method allows the air to come in between the 
upper and lower sash, and go to the ceiling of the room 
where it is warmed and then settles to the lower part of the 
room as warm, fresh air. These window boards, as they are 
called, may be made to fit any window. 
Humidity 

Have you been in houses where your lips seemed to dry up 
and you felt hot and dry? The cause of this especially in a 
hot-air or hot-water system is a lack of moisture in the air. In 
practicay all hot-air furnaces there is a water pan that 
should be kept full of water. This water evaporates and 
moistens the air in the house. A pan of water placed on a 
hot-water radiator will help some. 
Oil Door Hinges and Chairs 

In the winter when the house is kept warm the hinges and 
chairs become dry and start to squeak. Door hinges also 
begin to rust if not kept well oiled. A can of Three-in-One 
Oil is a very useful piece of equipment in any boy’s tool box. 
To oil the hinges on a door, lift the door up enough to loosen 
the hinges, then oil the pin. 





WHY CAN'T WE HAVE IT QUIET 

AROUND HERE, THOSE DOORS AND 

CHAIRS KEEP UP THAT SQUEAK 
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Chairs should be turned upside down and a little oil placed 
where each round and leg is mortised into another piece. A 
squeaky board in the floor can sometimes be helped by placing 
a little oil in the joint. 

Running Car in Closed Garage 

Many people die each year from monoxide gas. This gas 
is thrown off by an automobile as exhaust. Monoxide gas 
is odorless and a person is too far gone to help himself be- 
fore he notices anything wrong. When the weather is bad, 
people sometimes start their cars in a garage or basement 
and let their motor warm up, before driving out. If this is 
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done be very sure that the doors are open and that plenty 
of fresh air can get in. The same is true when running the 
car into the garage or when working on it. 

















Containers for Flower Pots from Tin Cans 

Flowers when kept in the house must be watered often. 
A muss is sometimes caused by pouring water into the flower 
pot and allowing it to run through the dirt and out the drain 
hole at the bottom. We know that it is better for a plant to 
draw the moisture from the bottom rather than have it 





Sample cuts 
Jor edge 


Sample forms for edge 
poured around the stalk which causes the surface of the soil 
to pack or cake. A very nice way for caring for both of these 
conditions is to make a small pan to set the flower pot in and 
in which the water can be kept. 

Select a tin can that the bottom of the pot will fit into. 
Clean the can and cut off about 1% in. from the bottom. 
Cut some trim or border around the edge and form the edge 
as shown in the sketch. Paint these containers and you will 
have an article that will not only be useful but will serve as 
an ornament to the flower pot. The number of different de- 
signs and patterns that may be used in making these con- 
tainers is unlimited. 
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NOW, Are There 
Any Questions? 














MATCHING OLD CHERRY WOOD 


952. Q.: Will you kindly ask your research department to 
furnish us with specific directions for staining new cherry 
lumber to match old cherry wood that has been refinished 
natural, by giving two coats of very thin shellac and two coats 
of wax (Johnson’s). We have made one section of a two-section 


banquet table of new lumber, to match the old section, that 
is possibly over 100 years old, and, of course, ordinary stain- 
ing does not make a finish of a smooth aged texture that the 
old wood has. The pores become darkened and instead of a 
rich even color or shade it makes harsh, well-defined “grain” 
markings that show too obviously that it is new wood stained. 

Kindly suggest possible places where the materials you rec- 
ommend may be purchased. — M. J. B. 

A.: I would suggest that a piece of the new cherry wood 
be cleaned up and sanded so as to be available for experimental 
work. With this at hand, try using a 2-oz. solution of potassium 
dichromate at the rate of 2 oz. per gallon of hot water. Allow 
this to dry about four hours to fully develop the color and then 
coat with a 2-lb. cut of shellac, using half orange and half 
white. Rub this with a split 6/0 paper and oil; or a felt pad 
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and pumice stone with oil. In this way you can best judge the 
color. If the match is not as close as desired then use another 
piece of the same cherry with a 3-oz. solution. By making 
these up on a pint basis, the test can be easily made without 
using much dichromate. Somewhere along the line you will 
find the combination that best suits your eye. 

In case this does not satisfy, then it will be necessary to re- 
surface the entire top and use a water stain to produce the 
desired results, although I feel that with a little patience a 
very satisfactory match can be had with the dichromate which 


may be bought at any drug store. 





If you wish to purchase a pound of mixed dyestuff color at . 


$2.25 postpaid, I will make up the match for you by return 
mail— Ralph G. Waring. 





Among the Industrial- 
Arts Teachers 
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MR. BAILEY ELECTED COMMISSIONER 
OF EDUCATION 

Mr. Francis L. Bailey was elected as commissioner of edu- 

cation for the State of Vermont to succeed Clarence H. 

Dempsey. His duties began September 1. 
































































MR. FRANCIS L. BAILEY 


State Commissioner of Education, 
Montpelier, Vermont 


After being graduated from the Mount Pleasant, Michigan, 
State Normal School with a diploma and a life certificate, he 
attended the University of Michigan, where he received his 
A.B. degree in 1921, and his M.A. degree in 1924. After this 
he took further postgraduate work at the University of Chi- 
cago and at Teachers College, Columbia University, from 
which he is soon to receive his Ph.D. degree. 

Mr. Bailey has had outstanding success in high-school 
work at Harbor Springs, Michigan, and Winnetka, Illinois. 
His natural gift of leadership is shown by the fact that he 
was president of the Men’s Education Club at the University 
of Michigan and leader of the Ann Arbor Hi-Y Club, and 
is now president of the Graduate Club of Teachers College. 


DR. NEWKIRK GOES TO CHICAGO 
NORMAL COLLEGE 
Dr. Louis V. Newkirk who was formerly head of the indus- 
trial-arts department at the University of Iowa, will succeed 
Oscar L. McMurry at the Chicago Normal College where he 
will teach the courses in methods, organization, industrial 
arts, and general-shop work. 
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Dr. Newkirk received his professional training at Grinnell 
College, Stout Institute, and the University of Iowa, the 
latter university conferring upon him the Ph.D. degree in 
1929. He was head of the industrial-arts department at the 
University of Iowa for six years and instructor at the sum- 
mer sessions at this institution for four years. 


















DR. LOUIS V. NEWKIRK 


Chicago Normal College, 
Chicago, Illinois 


He is a member of the Epsilon Pi Tau, national honorary 
fraternity in industrial arts and vocational education; Phi 
Delta Kappa, honorary fraternity in education; member 
American Vocational Association, National Education Asso- 
ciation; member of A. V. A. Committee on Scientific Test- 
ing in Industrial Arts; and member of the Manual Arts Con- 
ference. He is the author of several professional books and a 
regular contributor to the periodic literature of his profession. 


2. 


atte 


@, Pror. ApotpH SHANE has retired as head of the indus- 
trial-arts department at the Iowa State College, Ames, Iowa. 
He went to Iowa State College in 1920 as head of the de- 
partment of trades and industries to direct the work for 
world war veterans. Before going to Iowa State College, he 
was head of the engineering work at Des Moines University. 


C, Mr. J. A. Ratcuirr, of Tyron, Okla., has been employed 
as instructor in vocational work at Friendsville Academy, 
Friendsville, Tenn. 

@, Mr. W. R. Buscu, of Montgomery, Minn., has been 
employed as manual-training instructor at Pipestone. 


C, Mr. J. B. Perxy has been appointed as state supervisor 
of vocational agriculture for Oklahoma. 


, Mr. Henry Wo ttn has been elected as a member of 
the vocational-school board at Madison, Wis., to succeed F. 
H. McClain. 


@, Mr. Atrrep Patm, Jr., has been appointed as employer- 
member of the board of vocational education at Shorewood, 
Milwaukee, Wis. 

Cd, Mr. L. W. Hess, of the Riley Junior High School, South 
Bend, Ind., has been given a year’s leave of absence to take 
a graduate course at the University of Michigan. Mr. Hess 
acts as assistant in the school of education at the university. 


@, Mr. MeEtvin REESE has been appointed as guidance 
counselor and instructor in the vocational school at Green 
Bay, Wis. 


qd, Mr. A. G. CLEAVER, instructor in the vocational evening 

school of Fort Wayne, has been appointed instructor in me- 
chanical and architectural drawing in the Y. M. C. A. tech- 
nical school. 
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@, Miss EptrH R. Dopp has become a member of the 
faculty of the welfare department in the vocational school, 
Madison, Wis. 

@, Mr. E. R. Raney has been appointed district supervisor 
of vocational rehabilitation work in Texas. Mr Raney has 
his headquarters at Dallas: 

G, Mr. James C. Donce, a graduate of Stout Institute, has 
been appointed as instructor in the vocational school, South 
Milwaukee, Wis. 

@, Mr. Arnotp Dretricn, of Cedarburg, Wis., is an in- 
structor in the vocational school at West Allis, Wis. ° 

G, Mr. Harrte Hoss, of Algoma, Wis., has been appointed 
as instructor in the vocational school at Wausau, Wis. 

@, Mr. E. E. Ricwarps, of Prairie du Chien, Wis., has been 
elected to a position in the Milwaukee Vocational School. 

(i, Mr. RupotpH Hanson has been reélected as director 
of the vocational school at Superior, Wis. The appointment 
is for a three-year term. 

C, Mr. F. R. Stepp was elected as instructor in electricity 
in the vocational school at Oshkosh, Wis. 

(, Mr. N. M. Prtrman, mechanical-drawing instructor in 
the San Antonio public schools, received a master of science 
degree from the Agricultural and Mechanical College of 
Texas. 
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THE A.V.A. CONVENTION 

The American Vocational Association will hold its sixth 
annual meeting in New York City, December 9 to 12. The 
Hotel Pennsylvania will be the headquarters. 

The first meeting will be a get-together party on Wednesday 
evening, December 9. There will be the general sessions with 
their special offerings as well as numerous sectional meetings. 
The general theme of the sectional meetings will be “Social 
and Economic Trends in America,” and Dr. L. A. Wilson, 
assisted by the respective vice-presidents of the A. V. A. will 
arrange for both the topics and the speakers. 

On Friday and Saturday forenoons there will be the section 
and subsection meetings in agriculture, trade and industry, in- 
dustrial arts, home economics, commerce, civilian rehabilita- 
tion, vocational guidance, part-time education, etc. Each of 
the vice-presidents will be responsible for his programs in his 
respective sections on these occasions. The theme of these 
sectional meetings will be “What is Vocational Education Do- 
ing to Prepare Wage Earners to Adjust Themselves Effectively 
to the Social and Economic Trend in America as Portrayed by 
the Speaker at the General Sections.” There will also be 
numerous round-table discussions. Besides these meetings, 
there will be many opportunities offered for trips to schools, 
museums, industrial establishments, commercial offices, etc. 

The A. V. A. is offering much that is of interest to the in- 
dustrial-arts teacher. Mention need but be made of the study 
carried on by the A. V. A. Committee on Standards. Both the 
vocational-education and industrial-arts men owe it to them- 
selves to attend if possible this convention which will un- 
doubtedly be the greatest of those held so far. 


THE NEVADA VOCATIONAL CON- 
FERENCE AT LAKE TAHOE 


The eighth annual vocational conference was held August 
17 to 26, inclusive, at Lake Tahoe, Nevada. In connection with 
the conference, a number of special group meetings in home 
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economics, trade and industrial education, and agriculture, 
were held. Mr. H. H. Hulbert, of the Federal farm board, 
and Mr. W. T. Spanton, federal agent for agricultural edu- 
cation, acted as conference leaders in discussing problems 
connected with the work. 

Among the topics taken up by the conference were cost 
accounting, project planning, teaching different types of farm 
jobs, farm mechanics, and new type tests in agriculture. 
Miss Jane Hinkley, federal agent in home economics, pre- 
sented some new and interesting suggestions on the teaching 
of home economics by means of home projects. Miss Eloise 
Davison led the discussions on electricity and its use in the 
home. 

The trade and industrial leaders were James R. Coxen, 
Washington, D. C.; D. W. Rockey, state supervisor of trade 
and industrial education; and O. D. Adams, state supervisor 
of trade and industrial education for Oregon. Mr. Coxen 
opened the conference with a talk on “Problems in General 
Industrial Education.” Mr. Adams had charge of the dis- 
cussion on “Related Courses in Connection with Trade 
Courses,” taking up what should be taught by the related- 
subjects teacher. Mr. Rockey took charge of the group in 
courses of study. A number of separate groups worked out 
courses in mineralogy, surveying, sheet-metal work, and roof 
framing. 


EL PASO TEACHERS’ CLUB ELECTS 
OFFICERS 


At a recent meeting of the El Paso Industrial Arts Teachers’ 
Club, the following officers were elected for the coming year: 
President, T. Pettie; vice-president, Geo. Shalkhauser, and 
secretary-treasurer, F. Heidelburg. C. J. Smith, the retiring 
president, presided at the meeting. 


INDUSTRIAL-ARTS ALUMNI ASSOCIA- 
TION BREAKFAST 


The Industrial-Arts Alumni Association of Oshkosh State 
Teachers College, Oshkosh, Wis., will hold its annual club 
breakfast, business, and social meeting on Friday morning, 
November 6, at eight o’clock in the Dutch Room of the 
Boston Lunch Cafeteria, 607 W. Wisconsin Ave., Milwaukee, 
Wis. This meeting will be held in connection with the Wis- 
consin State Teachers Convention held at Milwaukee, Novem- 
ber 4 to 7, 1931. 

The officers of the Industrial-Arts Alumni Association of 
Oshkosh State Teachers College are: President, Earl W. 
Thrall, Senior High School, Beloit, Wis.; and secretary, Al- 
bert Johnson, Vocational School, Beloit, Wis. 
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Mathematics for Electricians 

By Martin H. Kuehn. Cloth, 220 pages, 534 by 8%, illus- 
trated. Price, $1.75. Published by McGraw-Hill Book Com- 
pany, New York City. 

This book is designed to present the trade mathematics 
which the electric worker requires. The material is so chosen 
that it represents actual electrical problems. There is suffi- 
cient algebra introduced to give the student a working knowl- 
edge of it and the same is done with trigonometry, so that 
the student acquires sufficient grasp of the mathematical 
principles involved in solving the problems of his trade. 

(Continued on Page 16a) 
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ET horse cars are still used in remote 

places. But where folks are up and com- 
ing, they demand economical transportation. 
Obsolete methods of travel are costly and 
inconvenient. 


It's the same way with lathes. Instead of being 
belt-driven, the Regal (shown here) has a se- 
lective sliding geared headstock. In fact this 
lathe is a counterpart of the LeBlond heavy 
duty lathes so well known in the shops where 
the students expect to work after graduation. 


A request will bring detailed 
descriptive literature. 


Some REGAL Advantages 


It is made in five’sizes, 10” to 18”. Prices range 
from $275.00 to $947.00, F.O.B. factory. 
Equipped with feed rod to take the load off the 
leadscrew, 8-speed selective sliding geared 
headstock, with quick change speeds that do 
not endanger the operator; one-piece apron 
with all gears rigidly supported, positive clutch 
control, quick change geared feed, compact 
built-in motor. Lathe is delivered (with motor) 


ready to run. 





THE R. K. LEBLOND MACHINE TOOL CO. 


CINCINNATI, OHIO 


SCHOOL SHOP 
ANNUAL 
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Textbook of Hundreds 


of Vocational Schools 


Four years ago, the 
“Handbook for Drillers” was first offered 
to instructors of industrial and vocational 
education for the use of students in machine 
shop practice. 


Slowly came requests for 10 copies, 25 
copies, 40 copies, and, from one large city, 
500 copies. These were supplied cheerfully, 
and gladly. We are anxious to have boys 
and young men understand the fundamen- 
tals of twist drills and drilling practice. We 
also want them to know us. 


Now, the “Handbook” has become the 
“Textbook” on twist drills in several hun- 
dred schools. It is required reading in half a 
dozen. In at least three it is a definite part 
of the machine shop course. It is used in far 


off Thibet, in Manchuria and South Africa. 


A new edition of the “Handbook” is now 
ready for instructors. As in the past, we will 
gladly send it in any reasonable quantities. 








The ST DRILL 
COMPANY 
CLEVELAND 


‘TRADE MARK REG. U & PAT. OFF. AND FOREIGN COUNTRIES 




















(Continued from Page 422) 
Detailing and Fabricating Structural Steel 

By F. W. Dencer. Cloth, 441 pages, 614 by 9%, illustrated. 
Price, $5. Published by McGraw-Hill Book Company, New 
York City. 

This is the second edition of this very much worth-while 
book. It thoroughly covers the problems of design, methods 
of making drawings for the shop, routing the material through 
the shop, estimating and pricing jobs, etc. The appendix con- 
sists of a classification of structures which contains approx- 
imately 8,800 names. It also embraces a very comprehensive 
list of shop terms which will materially assist the student. 
Coping Saw Work 

By Ben W. Johnson. Paper cover, 28 pages, 6 by 9, illus- 
trated. Price, 40 cents. Published by The Manual Arts Press, 
Peoria, Il. 

This little booklet is a revision of an earlier edition under 
the same name. It contains a large number of interesting 
examples of coping-saw work and through the revision has 
been brought up to date, with reference to the newer methods 
of prsenting work to the student and encourage the student 
in producing original designs. 

Concrete Design and Construction 

By Walter L. Webb and W. H. Gibson. Cloth, 388 pages, 
5% by 8¥, illustrated. Price, $2.50. Published by the Amer- 
ican Technical Society, Chicago, IIl. 

This is a very complete book on the subject of concrete 
design and construction in all of its phases. Its contents may 
be briefly grouped under the following headings: Cementing 
materials, cement testing, concrete, waterproofing concrete, 
methods of mixing concrete, steel for reinforcing concrete, 
foundations, footings, retaining walls, walks, curbs, rein- 
forced-concrete-beam design, flexure and direct stress, spe- 
cifications for concrete and reinforced concrete, and design 
of factory buildings. 

Printing and the Allied Trades 

By R. Randolph Karch. Cloth, 226 pages, 534 by 8%, 
illustrated. Price, $1.50. Published by Isaac Pitman & Sons, 
New York City 

This text on printing contains all that the junior-high- 
school student really needs in the line of practical work as 
well as in the field of related-subjects matter. The book is 
much more complete than its size would lead one to think. 
It is interesting and quite complete. 

Commercial Art and Design 

By Ray J. Matasek. Cloth, 288 pages, 6% by 9, illustrated. 
Price, $3.50. Published by The Bruce Publishing Company, 
Milwaukee, Wis. 

This book contains in a brief and comprehensive manner 
what the student of commercial art and design needs to pre- 
pare him for his future work. Each chapter may be looked 
upon as a unit which contains explanatory material, examples 
of work, and problems for the student. Besides these problems 
there are numerous hints which call the student’s attention 
to practical applications which surround him on every side. 
A glance at the Table of Contents shows how well the author 
has covered the subject. The following are the titles of the 
chapters: 

Materials; the use of drafting instruments; photo-engrav- 
ing; pencil drawing in outline; black-and-white drawings; 
lettering; type; composition and layout; color; historical de- 
sign; symbolical subjects; historical design applied to modern 
needs; modern design; the halftone cut; wash drawing; line 
color plates; show-card writing; cartooning; practical prob- 
lems; posters; book covers; and book jackets. 

Wood Floors 

Paper, 32 pages. Published by the National Lumber Manu- 
facturers’ Association, Washington, D. C. A study of the pos- 
sibilities of wood floors that will be both useful, economical, 


and artistic. 
(Continued on Page 17a) 
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(Continued from Page 16a) 
Effectiveness of Moisture-Excluding Coatings on Wood 

By George M. Hunt. Paper, 28 pages. Circular No. 128 
(October, 1930), U. S. Department of Agriculture, Wash- 
ington, D. C. 

The pamphlet reports the results of various experiments 
of the Forest Products Laboratory on the moisture proofing 
of wood by coatings and impregnation treatments. The ob- 
jective of most of the treatments has been to reduce the 
changes in moisture content of wood resulting from exposure 
to water, to the weather, or to changes in atmospheric 
humidity. In a few instances, materials have been employed 
with the object of reducing the amount of shrinking and 
swelling with a given moisture change, rather than trying to 
prevent changes in moisture content. It was found that the 
most effective resisting coatings for wood are those containing 
aluminum leaf between coats of other materials, such as 
paint, varnish, or the like. For exterior exposure, linseed-oil 
paint is very effective for use with aluminum leaf, because 
it stands up well under weathering. For interior use with 
the leaf, either varnishes, enamels, or paints were found suit- 
able. Varnishes made with artificial resins of the bakelite 
type appeared to be superior in moisture-excluding effective- 
‘ness to ordinary spar varnishes. It was noted that deep 
impregnation treatment is not so necessary as a continuous 
film over the surface. Coatings or treatments with linseed 
nil. floor wax, and the like, are low in effectiveness. 


Graded Shop Problems in Five Units for Special-Class Children 


Prepared by Miss Claire Foster. Paper, 109 pages. Price, 
60 cents. Issued by the state board of education, Hartford, 
Conn. A course of study prepared for children below the 
average in mental ability. The work has been carefully grad- 
ed, and the articles are accompanied by good working draw- 
ings and instructions for the teacher. 


Machining Aluminum and Its Alloys 


The Aluminum Company of America, Pittsburgh, Pa., has 
issued a small booklet on “Machining Aluminum and Its 
Alloys,” The treatise discusses the machining characteristics 
of aluminum as compared with those of steel and free-cutting 
brass. The shapes of the tools for various machining opera- 
tions are given, but tables for specific values for speeds and 
feeds are not included. It takes up cutting tools, lathe tools, 
planer and shaper tools, milling cutters, threading tools, twist 
drills, reamers, saws, files, grinding wheels, cutting speeds 
and lubricants, and finish. There is a list of helpful references 
and a table of weights and areas of aluminum. 


Welding of Aluminum 

The Aluminum Company of America, Pittsburgh, Pa., has 
issued a booklet on The Welding of Aluminum, which is de- 
voted to the needs of the practical welder. It discusses meth- 
ods particularly adapted to the joining of aluminum and 
alloys and describes the welding of aluminum. Special atten- 
tion is given to fusion welding, torch welding, welding pure 
aluminum, welding castings, and spot welding. The booklet 
contains a number of photographs and some suggestive tables 
for use in the work. 


A World Calendar 


The World Calendar Association, Inc., 485 Madison Ave., 
New York, N. Y., has announced a new world calendar, which 
consists of twelve months revised to meet modern require- 
ments. It considers the year as the principal unit, with divi- 
sions and subdivisions into halves and quarters. 

The calendar conforms to the four cardinal points of the 
compass. The twelve zodiac signs have their counterpart in 
the world calendar, since the twelve months are easily re- 
lated to the twelve signs. The calendar follows pure mathema- 
tics in its arrangement, works in harmony with astronomy, 
and its qualifications aid yearly computations in the fields of 
science, economics, mathematics, and agriculture. 
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Mechanies 


use 


“Yankee” 
Push Drill 


“47 ANKEE” Tools are 
made for conven- 
ience, for speed, for 
working capacity. They 
save the man; his labor. 
Give service; long wear. 
Pay dividends on their 
cost every time you use 
them: the cheapest in 


the end. 

Mechanics use the 
“Yankee” Automatic 
Push Drill because it is 
quick and sure! Makes 
the right-size hole for 
the screw, doesn’t split 
the wood, and clears 
hole of chips. 

Eight “Yankee” drill- 
points in handle ar- 
ranged for quick, easy 
selection. Sizes from 
1/16” to 11/64”. Each 
drill- point individually 
tested! 

Always Like New... 
Chromium Plating over 
nickel now used on all 
“Yankee” Tools, at no 
increase in price. 


**VYankee’’ 
No. 41.—p. bh Dsill. 





«wJIANVA,, 


ame) | 





No. 10. — 
“Yankee” Ratch- 
et Screw-driver. 


2” to 12” blades. 


__**‘Yankee’”’ 
No. 44. Push Drill 


Companion tool to“Yankee” with Adjustable Tension for 


Spiral Screw-driver, in the 
hands of mechanics the world 


boring in hard or soft woods, 
with large or small drills. 








over. Price, $2.00. Price, $3.15. 





oe 
A. \ YANKEE" TOOLS 
So | MAKE BETTER MECHANICS 


Norra Bros. Mrc. Co., Philadelphia, U.S. A. 

You may send “Yankee” Tool Book (offered in Industrial Arts)— 
Showing Spiral and Ratchet Screw-drivers, Automatic Push Drills, 
Ratchet Braces, Socket Bit-Extensions, Ratchet and Plain Breast 
and hand drills, Automatic Chain and Bench Drills, Ratchet Tap 
Wrenches, Continuous-Work Swivel Vises, Plain Screw-drivers, Ete. 

(Please clip and write name and address in margin below) 


4. 
eee 
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A NEW CATALOG 
Just Printed 


300 Illustrations, 600 Designs 
of 
Sheldon Furniture 
for 


Cooking, Sewing, Manual Training, 








E. H. SHELDON AND COMPANY, Muskegon, Michigan 


General 
Shop 
Plumbing 
and 
Sheet Metal 


Bench 


One of the attrac- 
tive new designs il- 
lustrated in the new 
Sheldon Catalog. 


General Trades, Art, Drawing, Com- 
mercial, Library Departments, Cab- 
inets and Cases to match. 

WRITE us what kind of furniture 
you are considering, and we will de- 
liver the catalog covering your re- 
quirements. 




















School Shop 
Equipment News 


For the Supervisor or Teacher who desires to keep 
abreast with news of new Machinery, 
Tools, Supplies, etc. 

















NEW FOLEY ALL-PURPOSE POWER SAW 
The Foley Manufacturing Company, 11 Main St., N.E., 
Minneapolis, Minn., has just announced the marketing of a 
small all-purpose electric power saw, which involves a new 
principle in saw design. The saw which is called the Foley 
Electra-Keen jig saw, is driven at high speed on a short stroke, 





THE FOLEY ELECTRA-KEEN JIG SAW 


directly from the shaft of a % h.p. motor. It has a patented 
counterbalancer and silencer, mounted on the end of the motor 
shaft, to which a connecting rod is attached for reducing 
vibration and insuring smooth cutting at high speed. 

A special feature is the device for drawing away from the 


cut on the upstroke, which prevents back drag and reduces 
the tendency of the saw to raise the wood from the table. 

A 12-in. tilting table of cold-drawn full-hard steel rigid and 
accurate in operation, has been provided. An extension screw 
under the center of the table locks it at any desired angle up 
to 45 degrees to the right, or 15 degrees to the left. A %4 hp. 
motor operates the jig saw at a speed of 1,750 strokes per 
minute. It has special large bearings at the armature end to 
stand up under the reciprocal motion of the jig saw, and a 
fan which blows the dust out of the motor. A built-in switch 
and rubber-covered footcord and nonbreakable rubber plug 
are provided. 

The Foley all-purpose saw is simple in design, efficient in 
operation, economical in price, and may be used for a variety 
of purposes. Complete information and prices will be sent 
to any shop instructor upon request. 


ANNOUNCE WADDELL BOOK OF 
PROJECTS 

The Waddell Manufacturing Company, 1135 Taylor Ave., 
N. W., Grand Rapids, Mich., has announced the Waddell 
Book of Projects, containing a wide variety of designs of 
furniture for construction in the school shop. It aims to 
place before the student furniture projects which are easy 
to build and which, when completed, will have the finished 
look of fine commercial pieces. 

The booklet offers sketches, working drawings, and direc- 
tions for the construction of tables, bookcases, telephone 
cabinets, footstools, mirror frames, plant and smoking stands, 
table-lamp stands, and wall sconces. The last part of the 
booklet contains several pages of descriptions of carved mold- 
ings and wood turnings for use in woodworking projects. 


(Continued on Page 20a) 
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Parents will be proud of these useful 


PLYWOOD PROJECTS! 


—And they COST NO MORE seahictcersmni 


than ordinary lumber jobs! 





TUDENTS become enthusiastic over the variety of attractive 4 

projects they can afford to make with Douglas Fir Plywood! ‘ 
They build both for beauty and permanence with this “Engi- 
neered Lumber” — yet even elaborate pieces such as bookcases, 
cabinets and secretaries are well within their means. 














Inexpensive though Douglas Fir Plywood is—costing less per AUTO CAMP KIT FOR REAR OF CAR: Light, 


in 6 easy to build — yet ready for years of hard - 
surface foot than any other lumber—it is one of the strongest Sep Gl cade at Giecaiics Way Dieonets, Gendeaes enn 
start building this now for spring outings. 


of materials. Even the thinnest panels are as rugged and 
enduring as much greater thicknesses of solid wood, so that 
Fir Plywood projects are unusually light in weight and graceful 
in appearance. Best of all, perhaps—these crack-proof, split- 
proof, warp-resisting panels are truer-working than ordinary 
lumber. Students build faster with Douglas Fir Plywood, with 


fewer errors and less lumber waste. 


Your local lumber dealer can now provide you with a full assort- 
ment of Douglas Fir Plywood for your classes—at current low 
prices—including panels as big as 4 feet by 8 feet and in thick- 
nesses from 3/16” three-ply to 1-3/16” seven-ply. * * * For free 

working plans and perspective drawings of instructive projects See aoe ee oe on Ge 


easily cut from single-piece plywood panels. No 


for your students, send the coupon below. quee tiollis wautiell. 





























SIDE TABLE: An inexpensive Douglas Fir Ply- CHILD’S DESK AND BENCH SET: Can be built 
wood project. May be painted, stained or lac- quickly for Christmas gifts, withstands hard use, 
quered in many effective color binati is light and easy to carry about. 


DOUGLAS FIR 


PLYWOOD 





DOUGLAS FIR PLYWOOD MFRS., Dept. 1131-L 

Sixth Floor, Skinner Blidg., Seattle, Wash. 
Gentlemen: Please send me a sample of Douglas Fir Plywood, 
and a copy of your new manual training projects, both free. 





Big Panels of True- f 











lL. eeasasenanenananand 
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| Name 
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sizes up to 4 feet wide Fiacheeu School 
and 8 feet long Adan 
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FO YOUR GENERAL SHOP 
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Individual Instruction Units 


Make Your General Shop a 
Laboratory of Industry 


This series of pamphlet texts has been carefully 
edited and well illustrated by men especially trained 
for this work. Each pamphlet is a complete unit in 
itself. Leaders in Industrial Arts Education proclaim 
this material to be the answer for the problem of 
General Shop texts. 














Clear — Concise — Authoritative 


Enrich your shop activities with the aid of this ade- 
quate teaching material. Your students may then gain 
a clear conception of technical requirements. 


Partial List of Electrical Pamphlets, 5’’ x 71/2’ 





Fundamental Electrical Instruction._.....___45 pp. 41 illus. $.35 
Wiring Unfinished Building 69 pp. 118 illus. .50 
Wiring Finished Buildings ____. 38 pp. 43 illus. .25 
a ee 
Other Pamphlets for Industrial Arts Classes 
AUTOMOBILE FOUNDRY WORK 
AVIATION MACHINE SHOP 
BUILDING PRINTING 
DRAFTING RADIO 


The pamphlets are well made and bound in sturdy, 
paper covers. They fit nicely into the hand and are 
convenient to use. 


Texts are also in book form. 


International Textbook Co. 


INTERNATIONAL TEXTBOOK CO. 
Box 8899-D, Scranton, Penna. 

















(CD Please send me on approval your text on the following subjects: 
(CD Please send me prices of your text on the following subjects: 











I agree to return texts if not adopted or to remit for same. 


Name 
Positi 

School 
Address 
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(Continued from Page 18a) 
ISSUE CATALOG OF LEATHERCRAFT 
SUPPLIES 

C. W. Dannenhauer, 143 North 4th St., Philadelphia, Pa.., 
has just issued the third edition of its catalog of leathercraft 
supplies for school shops. 

The catalog contains 32 pages devoted to lists of supplies 
and tools for leathercraft work and a list of cut projects in 
leather. 

The firm also issues a booklet containing samples of leath- 
ers for use in leathercraft. 

Complete information and prices may be obtained by any 
school-shop intructor who requests it. 


ISSUE 1932 EDITION OF HOW-TO-DO-IT 
BOOK 


The E. C. Atkins Company, Indianapolis, Ind., manufac- 
turers of Atkins steel saws, has just issued the 1932 edition 
of the How-To-Do-It Book for Home Workshops. This book- 
let of 38 pages is intended to point the way to many happy 





and profitable hours, in responding to the call of the home 
workshop. It gives valuable hints on the planning and ar- 
rangement of a home workshop, the selection of the proper 
tools, the selection of woods for different purposes, the mak- 
ing of wood joints, the building of shop outfits, the cutting 
and working of metals, and types of saws and their uses. 

The booklet is interesting, understandable, and usable. A 
copy of it will be sent to any school-shop instructor upon 
request. 


NEW DIETZGEN CATALOG OF BLUE- 
PRINT SUPPLIES 
The Eugene Dietzgen Company, 2425 Sheffield Ave., Chi- 
cago, IIl., has just issued the fourteenth edition of its catalog 
of drafting-room, blue-print supplies, surveying instruments, 
and measuring tapes. The catalog also contains a list of 
scientific books. 





3 EWS 
OTES 


Manitowoc Offers Scholarships to Boys and Girls 
Over 14 Years 
Four scholarships given by the Wisconsin State Board of 
Vocational Education for boys and girls over 14 years of age 
(Continued on Page 22a) 
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More than three thousand schools have installed printing equipments during 
the last twenty years. Practically all installations were made by the American 
Type Founders Company. There are several good reasons for this preferment 


@First of all, this Company is a nation-wide 
organization with twenty-five Selling Houses 
carrying a complete line of type, printing 
equipment and supplies. Each of these sell- 
ing houses can furnish promptly to any school 
within its territory any required item, from 
a gauge pin up to a Kelly Automatic Press. 
Only an organization like the American Type 
Founders Company is in a position to render 
such satisfactory service with promptness and 
dispatch. 

@ In the second place, American Type Founders 
Company has been the preéminent leader in 
the printing industry in designing practical 
type faces of both classic and modern styles, 
and in developing a splendid line of printing 
machinery and equipment to meet ever in- 
creasing demands for efficiency in production. 





@Finally, a high standard of business ethics 
and integrity requires that every customer 
shall receive the very best service possible in 
the way of expert advice relative to his par- 
ticular requirements. To this end, and realiz- 
ing that school printing laboratories present 
problems differing from those of commercial 
printing plants, an Education Department is 
maintained, with a staff of experienced educa- 
tors, from whom any school may receive re- 
liable counsel in planning and organizing its 
printing department. By means of this service, 
which is rendered without charge, school offi- 
cials may obtain an efficient layout showing 
how the proposed printing equipment should 
be arranged to secure best results in instruc- 
tion, together with specifications of every item 
required to equip the plant properly. 


When considering the installation of a new school printshop or the addition of materials for an existing shop, write to 


EDUCATION DEPARTMENT 


American Type Founders Company 


300 Communipaw Avenue, Jersey City, N. J. 


This advertisement is set in Stymie Types, a showing of which will be sent upon request. 
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YOU WILL BE AMAZED 


AT THE REMARKABLE QUALITY BUILT INTO 


The New Delta Double-Duty Drill Press 


ACCURATE-POWERFUL-SENSITIVE-CONVENIENT 


No matter how small your eqeronel. 
ation, you can now afford the dri 
esses ur aes needs. For the 

D Double-Duty Drill Press 

is not only a remarkable all-around 
tool, but sells at a remarkable price. 
an ge Oy By 
usky qui graduat ‘or t 
drilling, and provided with adjust- 
able pointer for accurate gaging. 
Perfectly balanced, ball-bearing spin- 


cs 


NEW DELTA 24-INCH 
SCROLL SAW 


And then there is the New Delta 
24-inch Scroll Saw, another tool 
that no shop can afford to be with- 
out. There is no scroll saw at any- 
where near its price that will do the 
many things it will do, and that has 
such a tremendous capacity. Write 
for information and prices. 


BALL-BEARING 
SPINDLE 
“FREE- 
FLOATING” 
TYPE 
_ 
dle with lubricant sealed in. Spindles FULL \%” 
ily and ——_ changed for spe- CAPACITY 
cial see ag —_ —ne 
ive pu it away —-— 
from epindle, ite tree, sensitve 
operation, and avo’ misalignment 
and wear. Six as. ‘Sell-tghten ae ig 
ing chuck, capacity. eavy, 
AG Reed wohl, eteed for ‘shams: 
ing work. Table tilts through full ‘. 
360 deg., yet instantly an - 
tively returnable square with spindle. SIx 


leys, 

Used for either wood or metal work, 
this drill press will quickly prove its 
value in any shop, e or small. 
Boring, rou and san in wood 
done as easily and efficiently as metal 
work. Let us tell you how. 


oe 


48-PAGE CATALOG 
NOW READY 


The new edition of the Delta Cata- 
log, with its 48 pages of Lopes f 
illustrated description of QUALITY 
TOOLS for the workshop, is now 
ready. Teachers will find it a mine 
of information on the very latest in 
workshop machines. Precision ma- 
chines at prices that meet any ap- 














HEAVY RIBBED 


AND SLOTTED 
TABLE 





SPEEDS 

















propriation. Send for your copy now. 


DELTA SPECIALTY COMPANY 


(Division of Delta Mfg. Co.) 
Dept. BP1131—3775 N. Holton St—MILWAUKEE, WIS. 























(Continued from Page 20a) 
who cannot attend school full time because of the expense, 
will be awarded in Manitowoc this year. The scholarships 
amount to $15 per month for ten months and they may be 
used in any way that permits the deserving student to attend 
full time. 


Cizek Christmas Cards 

The Austrian Junior Red Cross has issued a new set of 
Christmas cards made by pupils of Professor Cizek in Vienna. 
A set of ten cards will be sent upon receipt of 27 cents sent 
to the Austrian Junior Red Cross, 1 Stubenring, Vienna, 
Austria. 


Welders’ Conference at Madison, Wisconsin 

A welding conference, planned for engineers, designers, and 
operators in industry, was held at the University of Wiscon- 
sin, October 8, 9, and 10. The conference was in charge of 
Prof. J. M. Dorrans, of the College of Engineering, and 
Prof. B. G. Elliott, of the University Extension Division, and 
the program comprised lectures, demonstrations, exhibits, and 
other worth-while features of interest to welders. 


Students Seek Special Training 

Supt. William J. Bogan, of Chicago, IIl., in a recent state- 
ment, showed that, of 45,000 boys in the senior high schools, 
50 per cent are taking some kind of shopwork, and 60 per 
cent some kind of drawing. More than one third of the girls 
have enrolled in commercial courses, so that the trend of the 
girls’ interests is distinctly toward business. Superintendent 
Bogan pointed out that a good many students who left school 
without having had vocational or commercial courses, have 
returned to the special schools in order to obtain this special 
training. 
New Site for Industrial-Arts Shops 

The school board of Sacramento, Calif., has obtained a 
site for the industrial-arts shops of the city schools. The new 


building will replace an old structure formerly used for the 
purpose. The site comprises 12,000 sq. ft., and was purchased 
for $6,676. 
New Courses at the Cleveland Trade School 

The Cleveland Trade School at Cleveland, Ohio, opened 
with courses for journeymen in the mechanical and buiiding 
trades. Blue-print reading and job planning were added to 
the courses offered. 


Extension Course in Teacher Training 

The board of education of Sioux City, Iowa, has codp- 
erated with the Iowa College Engineering Extension Service, 
in conducting an extension course in social significance in in- 
dustrial education to a class of public-school teachers. The 
course carries three quarter credits, and is of graduate-under- 
graduate rank. Where the student has not been previously 
registered in the graduate college, graduate credit will not 
be given until the studerlt has enrolled for at least an equal 
amount of resident graduate study. Among the subjects cov- 
ered in the course are guidance, social and economic rela- 
tionships in industrial education, problems of educational 
administration, and fundamental methods. 


Two-Week Alternating Plan in Pennsylvania 

A number of schools in Pennsylvania are conducting their 
unit-trade and industrial programs on the alternating two- 
week plan. Under this plan, the students spend two weeks in 
the school shop, and two weeks in the academic and related 
classes. Among the districts which have undertaken the plan 
are Monessen, Norristown, and Pottstown. 

The plan provides for an easy introduction from the unit 
trade into the codperative plan. Students can be placed at 
any time, during the school year, that industry can take an 
apprentice under the plan. When students are~unemployed, 
the school organization provides a plan whereby they. can be 
taken care of with unit-trade students. 





INDUSTRIAL / 


TS ano 


V@ATIONAL EDICATION 





Volume 20 


DECEMBER, 1931 


Number 12 





Industrial Arts and Vocational Education 


in the Convention City 
Howard A. Shiebler* 


UTSTANDING among the special schools that 
delegates to the annual convention of the Ameri- 
can Vocational Association will wish to visit during 
their stay in New York City over December 9, 10, 11 
and 12, 1931, are: 
The new Textile High School at East 9th Avenue between 
W. 18th and W. 19th Streets, Manhattan; 
The Brooklyn Industrial High School for Girls at Pacific 
Street and 3rd Avenue, Brooklyn; 
The Manhattan Industrial High School for Girls at 22nd 
Street and Lexington Avenue, Manhattan; 
The Brooklyn Technical High School at Flatbush Avenue, 
Extension and Concord Street, Brooklyn. 
In the continuation-school group, there are: 
The East Side Continuation School at Oak, Oliver, and 
James Streets, Manhattan; 
The Central Printing Trades Continuation School at 
240-248 West 40th Street, Manhattan; and 
The Needle Trades’ Continuation School at Greeley Arcade 
Building, 128-36 West 31st Street, Manhattan. 





*Secretary to the Superintendent of Schools, New York City. 


New York City has many other technical, voca- 
tional, industrial, and continuation schools, but the 
foregoing are those at which most is to be seen in the 
relatively short time the delegates will have. 

Textile is the newest of the special schools and is 
probably the largest textile high school in the world. 
It was erected at a cost of more than $3,300,000 and 
provides accommodations for about 3,000 students. 

The new building is centrally located in the heart 
of the wholesale textile district and convenient to all 
parts of the city. It is half a block from the 9th Avenue 
elevated line, half a block from the new 8th Avenue 
subway, a block and a half from the Broadway-Seventh 
Avenue subway, and only a short distance from the 
14th Street crosstown subway. 

The aim of the school is to train boys and girls for 
leadership in the textile and related industries. New 
York City is the leading style and textile center in the 
United States, and the new school, of which William 
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THE NEW BROOKLYN TECHNICAL HIGH SCHOOL AT FT. GREENE PLACE, SOUTH ELLIOTT PLACE AND DeKALB AVENUE, BROOKLYN 


When completed, probabl 
cost between four and five million dollars. 


H. Dooley is principal, is one of the best equipped in 
the country. The students receive academic and tech- 
nical instruction underlying trade, art, and business 
practice. The courses of study provide for an intensely 
practical education for the worker as well as for much 
liberal or academic training. The technical instruction 
especially has been carefully planned so as to really 
train for leadership. 

There are courses of study in buying, selling, adver- 
tising, etc.; electrical and mechanical engineering; the 
supervision and operation of machinery, repairwork 
and mechanical drafting; chemistry and dyeing, de- 
signing of fabrics; interior decoration; costume and 
wearing apparel; general textiles; and graphic arts. 

Before planning the new building the board of edu- 
cation submitted the plans to a committee of textile 
men. This committee passed upon the practicability of 
the plans and the building was designed upon their 
recommendations. 

The building is seven stories high, and its architec- 


for the fall term of 1932, Brooklyn Technical will be the city’s largest high school, accommodating 5,500 boys. School will 


ture reveals a modernistic touch. Among the features 
of the interior decoration are murals showing the his- 
tory of clothing and the development of the textile 
art in the various civilizations. 

Two museums of textile art are found in the new 
building. Trade organizations dealing in fabrics and 
wearing apparel have presented books, pictures, and 
literature, as well as samples of fabrics and wearing 
apparel, for use in the museums. 

There are special classrooms for the marketing and 
salesmanship, special electrical appliances for the 
teaching of window dressing, and rooms for instruction 
in office practice, accounting, correspondence, type- 
writing and stenography, with reference to the textile 
trades. 

The shops are equipped with the latest full-sized 
machines, and the laboratories with the latest devices. 

The building has the usual gymnasium, swimming 
pool, and physical-training rooms. 

Walter C. Martin, school architect, designed the 
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CLASS IN JOB PRESSWORK—APPRENTICES FROM JOB AND COMMERCIAL PRESSROOMS, 
CENTRAL PRINTING TRADES CONTINUATION SCHOOL 


building and the principal, Dr. Dooley, is well known 
in New England as the organizer of textile schools in 
Lawrence, Lowell, and Fall River, Mass. 

Recent enrollment figures show a total enrollment 
of 4,827 boys and girls. The school provides day and 
evening classes. 

The Brooklyn Industrial High School for Girls, 
which may be reached by either the BMT or IRT 
subway lines to downtown Brooklyn, is the newest and 
largest of the city’s industrial high schools for girls. 
At this school there are courses of study in everything 
from beauty culture to tea-room management, and the 
purpose of the school is to provide every girl with an 
immediately marketable skill. 

Approximately 1,600 girls are registered at the pres- 
ent time. 





VOCATIONAL GUIDANCE FOR AUTOMOTIVE TRADES, BROOKLYN 
BOYS’ CONTINUATION SCHOOL 


Housed in a building of modernistic architecture, the 
new Brooklyn Industrial High School for Girls repre- 
sents a total expenditure of $1,867,000 for the building 
and its equipment. 

The building contains 19 classrooms, a laundry, three 
elementary dressmaking rooms, eight advanced dress- 
making rooms, a hair-dressing and manicuring room, a 
library, a store for the sale of various student prodacts, 
a food shop in which cake and candy are sold, three 
novelty shops, two power shops, a design and draping 
room, cafeteria and auxiliary rooms, auditorium, gym- 
nasium, roof playground, lunchrooms, restrooms, and 
the usual offices, filing rooms, and storerooms. 

The course of study extends over a period of two 
years which may be lengthened to three. 

The principal of the school, Miss Margaret Jones, 





TRYOUT FOR AIRPLANE WORK, BROOKLYN BOYS’ 
CONTINUATION SCHOOL 
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makes periodic surveys of the occupational opportuni- 
ties existing in the community served by her school 
and the courses of study are adjusted to train the stu- 
dents to take advantage of these opportunities. 

The girls are taught, among other things, dressmak- 
ing, millinery, artificial flower making, construction of 
novelties; the power operating trades, including gar- 
ment-machine operating, hat-machine operating, and 
embroidery-machine operating. 

Health education is stressed. Ability to “carry on” 
is the most valuable asset the girls have, and since this 
ability is possessed only by those in good health, health 
education occupies a prominent place in the curricu- 
lum; and this is true not only in the Brooklyn Indus- 
trial High School for Girls, but in all the schools. 

Associate Superintendent Joseph M. Sheehan, in 
charge of Industrial Schools, has stated that the aim 
of the Brooklyn Industrial High School for Girls is “to 
provide every girl with a definite skill of instant appli- 
cability and marketable value.” 





MANHATTAN TRADE SCHOOL FOR GIRLS, a AT 
127 EAST 22ND STREET, MANHATT. 
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THE ELECTRICAL LABORATORY IN THE NEW TEXTILE HIGH 
aces pe ae EAST OF 9TH AVENUE BETWEEN W. 
AND W. 19TH STREETS, MANHATTAN 


The Manhattan Industrial High School for Girls, 
reached by taking the Interboro Subway to 23rd Street, 
is quite similar to the Brooklyn Industrial High School 
for Girls. The building is older but the equipment and 
courses of study are very much the same. Florence M. 
Marshall is principal. 

This school, which is permitted by legislative enact- 
ment to sell the finished products of its pupils, sold 
more than $11,800 worth of goods during 1930. 

Brooklyn Technical High School, soon to be housed 
in one of the largest school buildings in the world is 
at present in temporary headquarters at Flatbush 
Avenue and Concord Street, Brooklyn. Visitors may 
reach this school by motor by driving across the Man- 
hattan Bridge or by taking the BMT subway to Myrtle 
Avenue. The new building now under construction is 
within walking distance and is at DeKalb Avenue and 
Fort Greene Place. 

Brooklyn Technical High School is a school that has 
rarely been able to meet the demand for its graduates. 
The principal, Dr. Albert L. Colston, takes the view 
that this is an industrial age and that it is the function 
of his institution to train young men for the age in 
which they live. The school offers the highest type of 
technical training. 
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ANOTHER VIEW OF THE ELECTRICAL Pre peti IN THE 
NEW TEXTILE HIGH SCHOOL, MANHATT. 
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* FUR CUTTING CLASS, CENTRAL NEEDLE TRADES SCHOOL 


So great is the call for the special training offered by 
Principal Colston’s school that hundreds of applicants 
for admission were turned away this term. The school 
now has an enrollment of about 5,000. Even in its 
temporary quarters the school is one that attracts hun- 
dreds and hundreds of boys every year. 

It offers courses of study in aéronautics, radio broad- 
casting and navigation, in addition to the usual techni- 
cal courses. Its shops are many and the equipment is 
modern. : 

To meet the demand for technical training, the city 
is now erecting at a cost of more than $5,000,000 a new 
building for Brooklyn Technical. Construction of this 
building has reached the stage where a good general 
idea of the size of the school may be had on a visit to 
its site. 

The new building will be 550 ft. long and 190 ft. 
wide. It will have 230 rooms, including 62 typical class- 
rooms, 21 special rooms for music, lectures, hygiene, 
study, etc.; 37 rooms devoted to drawing, and 40 shops 
with additional rooms for lectures. Notable among the 
shops is the aviation repairshop, the building construc- 
tion shop, where the students learn among other things 
how skyscrapers are erected. There are 7 miscellaneous 
shops, 1 foundry, and 35 rooms devoted to executive 
administrative offices. 

Before planning the new building for the Brooklyn 
Technical High School, Principal Colston visited near- 





ONE OF THE MUSEUMS OF TEXTILE ART AT THE NEW 
TEXTILE HIGH SCHOOL, MANHATTAN 
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ly every large technical high school in the United 
States and a number of those abroad. 

Of the fifteen continuation schools, the East Side, 
the Central Printing Trades, and the Needle Trades are 
probably the most interesting from the standpoint of 
out-of-town visitors. 

There are at the present time approximately 92,000 
students registered at continuation schools. 

Service has been extended not only to unemployed 
minors, but to unemployed adults as well. During the 
past summer in both the East Side Continuation 
School and the Harlem Continuation School the num- 
ber of adults wishing to enroll exceeded the capacity 
of the shops. 

New York has recently provided a new building for 
the Queens Continuation School, and the Bronx Con- 
tinuation School is in course of construction. The new 
Bronx Continuation School will cost more than $1,- 
000,000 and will have a pupil capacity of 1,330. There 
will be an employment office at the school under the 
direct supervision of the State Department of Labor. 

For the girls, there will be courses of study in book- 
keeping, office practice, salesmanship, stenography and 
typewriting, homemaking, machine operation, personal 
hygiene, etc. For the boys, there will be an automotive 





CLASS IN HAND COMPOSITION, PRE-APPRENTICES, CENTRAL 
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shop, an auto-ignition shop, carpentry shop, commer- 
cial-art rooms, plumbing, printing, electric wiring and 
electric light and power shops. This school, which is 
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There will be a comprehensive course in radio, in- 
cluding broadcasting, reception, and repair and serv- 
icing of the radio apparatus itself. 





THE BROOKLYN INDUSTRIAL HIGH SCHOOL FOR GIRLS, LOCATED AT PACIFIC STREET AND 3RD AVENUE, BROOKLYN 


located at 151st Street and Morris Avenue, will open 
in February, 1932. 

Construction is under way for a new continuation 
school on Staten Island. This school will be a combined 
continuation and vocational school and will cost about 
$1,000,000. 

Plans are now being made for new buildings for each 
of the following: 

The Central Needle Trades Continuation School; 
the Williamsburg Continuation School; the Central 
Printing Trades Continuation School; and a new 
continuation school for Queens. 

Interesting among the new industrial schools is the 
Samuel Gompers Industrial High School for Boys that 
will open next term. This school will be a type school 
exclusively for electrical training. 

Its students will learn about the manufacture of 
electrical appliances ; about Neon lighting ; about man- 
ual and automatic telephony; and about bell wiring, 
burglar alarms, and annunciators. They also will be 
instructed in the installation and operation of electric 
elevators; in the installation, maintenance, and upkeep 
of electrically operated oil burners; in the upkeep and 
servicing of electric refrigerators. They will also study 
the upkeep and servicing of other household electrical 
appliances, such as vacuum cleaners, flatirons, and 
electric heaters. 


The training necessary to obtain either a commer- 
cial operator’s or a ship operator’s license in wireless 
telegraphy will be given. 

The course will include also armature winding, study 
of the motor, the dynamo, the generator, and the stor- 
age battery. 

There will be two main shops, one for instruction in 
the care of electrical equipment and the other an auto- 
machine shop. The students will be given a thorough 
knowledge of the part played by electricity in the 
operation of automobiles. 

The total cost of new vocational, industrial, techni- 
cal, and continuation schools now under construction 
or on planning tables of the city of New York exceeds 
$14,000,000 and the total seating capacity of these 
schools is more than 17,000. 


BUY CHRISTMAS SEALS 

The money that you expend for 
Christmas seals helps to promote: 

1. Health inspection of school chil- 
dren. 

2. The teaching of good-health habits. 

3. The fighting of tuberculosis in time 
to effect cures. 

4. The establishment of sanatoriums for treating tubercu- 
losis. 

5. The bringing of rest, good food, sunshine, fresh air, and 
medical attention to sick children. 














Can We Justify Vocational Education ? 
J. R. Hawke* 


URING the past year, there has been a tendency 
on the part of certain individuals and organiza- 
tions within the field of general education to take excep- 
tion to the policies of the Federal Board for Vocational 
Education in particular, and the whole vocational pro- 
gram in general. Those of us engaged in the develop- 
ment of vocational education should not feel that this 
is a reflection on our program. Any educational project 
should be able to justify itself not only to those people 
actually engaged in the work, but also to those who 
are affected by it. 

Vocational education, in one form or another, has 
been in existence ever since man and woman first 
started to work. Since that time our civilization has 
passed through a number of logically successive stages 
of development. We are now living in an age of indus- 
trial, agricultural, and commercial activities which has 
resulted in many people saying that the world is mov- 
ing along too rapidly. There is no doubt that wonderful 
progress has been made since the Civil War, in our 
social, commercial, and industrial life. 

The invention of the first machine, whatever it may 
have been, was a notable event in the history of the 
world. The machine plays a very important part in our 
life today. It does man’s work much more quickly and 
efficiently than he can do it himself. A study of the 
social changes in our civilization during the past 75 
years will show that our educational progress did not 
keep pace with other developments, which situation is 
being slowly but surely adjusted today. 

Vocational education as we know it, now has been 
included in the general educational program for only 
a comparatively few years. Previous to the formation 
of the Federal Board for Vocational Education, a small 
handful of progressive people had been trying to bring 
the public schools into tune with the trend of the times. 
They were fought bitterly from pillar to post and back 
again, but some of their ideals were realized. The voca- 
tional movement was given national recognition and 
financial support. 

In industry, when one method of manufacture proves 
to be better than another, a change is made immedi- 
ately. In agriculture, when it has been proved that 
potatoes will not grow in certain soils, potatoes are no 
longer planted in that kind of soil. In education it is 
somewhat different. Even if an old-established educa- 
tional method did not function properly under changing 
conditions, it is not apt to be discontinued, and those 
who advance new ideas and new methods are often 
looked on askance. This does not mean that all educa- 
tors are ultraconservative. Our wide-awake educational 
administrators really strive for efficiency. 





*Director of Vocational Education, Omaha, Nebraska. 


The Federal Board for Vocational Education, in or- 
ganizing its program and setting up its standards, did 
not follow a one-sided policy. It recognized the fact 
that there were many people in the fields of commerce, 
industry, and agriculture who were interested in edu- 
cational policies, and those people were invited to share 
the responsibility of working out the new program. 
Thus we find that a cross section of the school and 
working population was used as a basis for making a 
change in educational practice. That logical and sane 
procedure of the federal board is in itself a justifica- 
tion of vocational education because it was a definite 
advance in educational procedure. 

Those of us who believe in the philosophy of voca- 
tional education and who try to “practice what we 
preach” can point to the efficiency of our program as 
a justification of its existence and continuation. Voca- 
tional programs are efficient because they are flexible 
and because of the high standards that are set up and 
actually maintained. The student and the community, 
in the case of adult education or part-time education, 
receives immediate benefit from the instruction because 
the information given “tonight” may be put into prac- 
tice “tomorrow.” The instruction supplements daily 
employment and the daily working experiences of the 
worker serve the purposes of school shops and labora- 
tories. Vocational class instructors use the practical 
past experience of the learner as a basis for class 
procedure. 

Whether we as school people like it or not, we must 
set up standards that are acceptable to industry. If the 
standards of the workaday world are higher than ours, 
we can only raise ours. If ours are higher, we can train 
a better worker than is asked for. 

The December, 1930, issue of the American Federa- 
tionist contains an article on the trade-school graduate 
prepared by R. D. Fleming, of the New York State 
Education Department. His study shows that three- 
fourths of 2,060 students who were graduated from 
New York Trade Schools during 1929, followed the 
trades in which they received instruction. These are 
truly remarkable statistics, yet many other communi- 
ties can show evidence of even better educational effi- 
ciency for vocational projects. 

The following factors, recognized by all vocational 
people, will show why vocational education is efficient 
and effective. 

1. The training is given to selected groups of individuals 
who definitely expect to use the knowledge and skill gained in 
earning a living. 

2. The instructors are occupationally competent and can 
effectively teach what they know and can do. 

3. The objectives for each stage of the training are clearly 
defined and thoroughly understood. 


429 








430 


4. The necessary facilities for carrying on the training have 
been provided. 

5. The working conditions are sufficiently favorable to make 
it possible to do a good job of training. 

6. The instructional content is practical and teachable. 

One might say that all of these factors should be con- 
sidered as a basis for justifying any educational pro- 
gram. Whether this is accepted or not, the fact remains 
that such factors as have been mentioned form the 
backbone of vocational education. 

Vocational people have often been accused of trying 
to develop a project that has very narrow limitations. 
In this connection, let it be understood first of all, that 
no elementary or secondary educational program is 
complete if it does not include vocational activities 
commensurate with local conditions, and secondly, that 
the extent to which vocational activities are limited or 
expanded is determined by the policies of the local 
school administration. 

A well-developed vocational program touches a great 
many phases in the field of general education. In addi- 
tion, it makes contacts with employers and employees 
and with those other codperating agencies, that is, fam- 
ily welfare, juvenile clubs, settlement houses, children’s 
service bureaus, etc., to the end that they feel they are 
coworkers in the scheme of education. 

It may be taken for granted that the high schools are 
doing a good job as far as preparing boys and girls for 
college is concerned. Here we find that the colleges 
have set up very definite standards which must be met 
by the high-school graduate if he plans to attend a high 
institution of learning. Whether or not the standards 
set up by the colleges are just is another question. The 
fact remains that a small number of our total school 
population moves from high school to college without 
much friction. They have been trained with a particu- 
lar purpose in mind. 

What about the future for that great majority of 
boys and girls who do not go to college? Does the ordi- 
nary academic program actually prepare these boys and 
girls for the serious business of earning a decent living? 
These two pertinent questions must be answered if we 
are to justify the whole educational program of today. 
It is not the vocational program alone that must de- 
fend itself. 

By proving that vocational education is an important 
phase in the field of general education, we can justify 
its existence. One has but to observe the effectiveness 
of proper training that will be found in those communi- 
ties that have whole-heartedly adopted the vocational 
aspect in education to realize its value. 

In Pittsburgh, Pennsylvania, may be found an excel- 
lent example of the growth and value of a vocational 
program. Originating in a very modest way and grow- 
ing slowly under very adverse conditions, that particu- 
lar vocational program is being considered more and 
more by the teaching and administrative personnel, as 
well as the laymen, as a very necessary and essential 
part of their whole scheme of education. This desirable 
attitude has been brought about because the vocational 
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program has demonstrated its ability to readily adapt 
its activities to meet the situation of the hour and to 
plan for the future. It is now in a position to capitalize 
on the investment of codéperation which has had much 
to do with its development. 

The many developments and activities in the field of 
vocational education, in Pittsburgh and elsewhere, 
refute the accusation that the program has narrow 
limitation. Surveys of vocational education tend to 
show that many of the principles and methods which 
are vocational in character are being adopted by pro- 
gressive educators in other fields. 

The February, 1926, issue of the Vocational Guid- 
ance Magazine is devoted to a detailed discussion of a 
vocational guidance program. That issue of the maga- 
zine is called the Pittsburgh number, because it deals 
exclusively with the development and success of the 
Pittsburgh guidance plan. 

Guidance, although it is very important, is only one 
phase of vocational program. Various types of voca- 
tional schools are also included, as are adult education, 
prevocational courses, related academic subjects, coér- 
dination, counseling, research, occupational surveys, 
and placement. Vocational education, through the me- 
dium of its various component parts, does much to 
broaden the scope of experiences in which any boy or 
girl may participate. 

Arthur Dean, while lecturing to a group of vocational 
teachers attending a well-known teacher-training in- 
stitution during the summer session of 1925, asked this 
question, “Do you consider yourselves to be profes- 
sional people?” The remark was inspired by his having 
heard many prominent educators question the standing 
of vocational teachers on the basis of preparation. 
Although there was absolutely no defensible reason for 
a misunderstanding of that nature, it was known that 
there was some feeling in the matter. 

The ensuing discussion resulted in a determination 
on the part of some of the class members to investigate 
the various vocational teacher-training institutions. It 
soon became evident that there were only two types of 
schools to be studied ; namely, those that complied with 
the standards set up by the Federal Board for Voca- 
tional Education and those that did not. 

In comparing the two types of schools one very im- 
portant point was discovered. The schools that adopted 
the Federal Board standards were teaching that meth- 
ods and content went hand in hand. The other group 
assumed the point of view that these matters were to 
be taught independently of each other. Many curricula 
were scrutinized on these foundations and the advan- 
tage lay with the schools that were really training 
vocational teachers, that is, the schools setting up Fed- 
eral Board standards. 

The underlying philosophy needs no explanation. It 
takes a well-trained craftsman to teach a trade. When 
a skilled workman has been trained as a teacher, his 
occupational background is just one more reason why 
he should be eligible to enter the “profession.” 
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The many activities in which vocational education 
participates bring us in contact with two distinct and 
separate groups of people. We meet boys and girls of 
school age, and men and women of the adult group. On 
the one hand, we have set up a number of plans, pri- 
marily to teach occupational content, while on the 
other, we have been engaged in supplying occupational 
information. 

It is being realized more and more that adult educa- 
tion must be adequately provided for in any general 
plan of education. It is not enough to say that our 
obligations have been canceled when the boys and girls 
have been graduated from the public schools. New 
materials, new tools, and new methods are being con- 
stantly introduced into industry, commerce, agricul- 
ture, and the home. One purpose of vocational educa- 
tion is to provide facilities whereby the worker may 
keep himself informed of occupational changes and 
progress. 

Whenever men or women who work during the day 
are willing and anxious to spend some of their free time 
attending vocational classes, you may be sure that they 
do so for a very definite reason. If they did not receive 
some actual benefit from the classwork they would not 
attend. Those educational administrators who are 
responsible for vocational programs are impressed with 
the rapidly increasing demand for adult classes and the 
wide diversity of subjects that can be profitably 
studied. 

The people who attend the classes for adults have, 
as a rule, the right to vote and to voice their apprecia- 
tion or disapproval of our educational programs. All 
of us should be glad, if for no other than selfish reasons, 
to have the moral support of the citizens in the com- 
munity. As long as we make an honest effort to meet 
the needs of our individual communities we can expect 
their support. Vocational education is a means of 
accomplishing this result. 

Only very recently a newly inaugurated state gover- 
nor instituted an economy program. Listed among the 
various activities that are to be curtailed, should the 
economy measure be approved by the legislature, is 
vocational education. As soon as this matter came to 
the attention of the men and women enrolled in the 
many vocational adult classes that are in operation, 
they took immediate steps to secure disapproval of the 
governor’s economy program as far as this particular 
phase is concerned. The action of this group of voters 
may influence a more favorable attitude in the legis!a- 
ture toward vocational education. 

The city of Havelock, Nebraska, has a vocational 
program which includes a part-time project. In codper- 
ation with the Burlington Railroad, 48 part-time stu- 
dents are being trained in the railroad shops, several 
"highly skilled trades being represented in the training 
program. By the simple device of joining hands with 
the Burlington Railroad Company, the Havelock High 
School has made available for the training of 48 Have- 
lock young men in highly paid skilled trades, the enor- 
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mous shop equipment of the railroad company. It has 
also made available a large amount of practical pro- 
ductive work within the trades involved, from which 
the students may secure training and experience. 

This huge laboratory with its shop equipment and 
material is secured by the school system at no cost to 
the school or the community. The school could never 
hope to provide these shop facilities, even on a minia- 
ture basis, for the training of these young Havelock 
people. However, it can and does supply the technical 
related subject matter which is closely related to and 
codrdinated with the trade experience within the shop. 

A million dollars worth of equipment and materials 
is now available for instructional purposes in Have- 
lock. The local school board is only obligated to pay the 
salaries of the instructors and to see that modern edu- 
cational methods are used. 

In Omaha, Nebraska, the present vocational pro- 
gram is comprised of a continuation school and adult 
class, but a much more comprehensive program is being 
planned. During the 1930-1931 school year the total 
active enrollment will be approximately 3,000 persons 
and each person will have received an average of sixty 
hours’ instruction. The total cost of this project, in- 
cluding instruction and supervision, will be $20,000. 

Vocational education is specific education and in gen- 
eral it may be said that it functions at a time when it 
is needed. Part-time and codperative programs, contin- 
uation schools, all-day vocational schools and adult 
classes are effective because they afford an opportunity 
for the learner to get what he needs as he needs it. This 
is especially true in the case of the adult in night-school 
work. The learner is given what he wants, needs, can 
use and profit by on his daily job. It cannot be classed 
as “long-term” education. When capital in the form of 
a person’s time is invested in vocational education, im- 
mediate dividends are realized. 

Life itself is an education and we learn as we live. 
Would it not be much better to correlate our educa- 
tional processes with that point of view? Vocational 
education has been on the offensive along this line for 
at least fifteen years, and if forced to take defensive 
action its supporters can point with justification to its 
worthiness. 





TITLE PAGE AND INDEX FOR 
VOLUME XX NOW AVAILABLE 
A title page and index for Volume 20 of 
INDUSTRIAL ARTS AND VOCATIONAL Epuca- 
TION has been prepared for the readers who 
bind their magazines. A card addressed to 
the publishers at 407 East Michigan St., 
Milwaukee, Wis., will bring a copy. 

















Industrial Arts for Rural Communities 
F. Theodore Struck* : 


ITHIN the past ten or fifteen years, and more 

particularly within the past five years, industrial- 
arts education has made notable progress in the United 
States. Developing hand in hand as an essential and. 
integral part of the junior-high-school movement, 
though by no means limited either to that form of 
school organization or to the grades or school years 
therein represented, industrial-arts education is grow- 
ing in a very encouraging manner. It has, however, de- 
veloped most rapidly, in the main, in the larger towns 
and cities as distinguished from the small towns and 
the open country — and hence this article. 

The fact that the various forms of practical-arts 
education, including industrial-arts education, are not 
found as frequently in the open country and in the 
smaller town as in the larger municipalities, is due to a 
variety of circumstances, some of which are quite ob- 
vious and others of which are not so generally known. 
Among the more self-evident causes lying back of the 
retarded development of industrial-arts education in 
rural districts may be mentioned: (1) lack of adequate 
funds; (2) limited housing facilities; (3) small enroll- 
ments ;- (4) shortage of teachers with adequate special 
training; and (5) insufficient information as to how 
best to overcome, in part, some of the more serious 
handicaps to the development of industrial-arts edu- 
cation in such smaller communities. 


Farm-Shop Work 


Since the passage of the National Vocational Educa- 
tion Act of 1917, vocational agricultural education 
given under public auspices has increased in the United 
States from a very insignificant program to one enroll- 
ing in the year ending June 30, 1930, a total of 188,311 
pupils in federally aided classes and an additional 5,014 
taught in schools or classes operating under state plans 
without federal aid. As a part of this training in the 
field of vocational agricultural education, both “farm- 
shop work” and “farm machinery” are taught to the 
pupils enrolled in the agricultural-education curricu- 
lums. Farm-shop work, so called, deals essentially with 
the kinds of construction and repairwork that farmers 
perform as a part of the job of farming; it draws its 
inspiration, its content, and standards of accomplish- 
ment directly from what constitutes good farm prac- 
tice. This is another way of saying that farm-shop work, 
as taught as a part‘of agricultural curriculums of sec- 
ondary, or of less than college grade, is a form of shop 
instruction that is distinctly vocational in aim. The 
reason for here injecting these seemingly extraneous 
comments about farm-shop work will shortly be ex- 
plained. : 





*Head, Department of Industrial Education, The Pennsylvania State College, 
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In the larger or wealthier school districts where pro- 
gressive educational developments are less hampered 
by serious fiscal, physical plant, and professional limi- 
tations, it is quite customary to provide, during the 
seventh, eighth and ninth school years, varied offerings 
in practical-arts education. Among such may be men- 
tioned: (1) general home economics for girls and (2) 
industrial-arts education for boys. All of this practical- 
arts training is given from the standpoint of general 
education ; it is given in order to develop appreciations 
of what the world is doing in its great and confusingly 
varied manufacturing and industrial enterprises; it is 
offered to provide try-out and exploratory training for 
pupils, and it is made available in order that it wili to 
some extent simplify the difficult problems incident to 
selecting life careers. In other words, in school districts 
where the curriculums approach the ideal, industrial- 
arts education with its fascinating exploratory and try- 
out opportunities is given as a background or founda- 
tion training on the basis of which vocational choices — 
either partial or rather complete and definite — are 
made before the more specialized vocational education 
is undertaken. 

Now, to return to the case of farm-shop work previ- 
ously mentioned, the situation is often quite the oppo- 
site. Exploratory and try-out shop courses frequently 
do not precede farm-shop work which, as has been 
mentioned, is clearly vocational in aim. The typical 
relatively poor rural district has been unable, despite 
its best intentions and its strenuous efforts, to see its 
way clear to establish and to conduct industrial-arts 
education. There seemed to be no funds that could be 
spared for that purpose. Then the National Vocational - 
Education Act of 1917 became a reality and under its 
stimulating provisions and with the aid of additional 
state funds many rural communities were for the first 
time able to expand their educational offerings beyond 
the barest of basic groups of courses. So it was plainly 
logical from a financial and administrative standpoint 
to offer farm-shop work —a form of definite, voca- 
tional agricultural education — prior to giving indus- 
trial-arts education — a form of general, prevocational 
education. 

From an educational standpoint, that is putting the 
cart before the horse, the plow before the tractor, and 
the caboose before the locomotive. In theory at least 
we believe that it is highly desirable in our bewilder- 
ingly complex civilization to give youth try-out and 
exploratory training before a vocational choice is made 
and prior to undertaking school training that is voca- 
tional in its objective, methods, and practices. This ap- 
parently paradoxical situation has developed to no 
small extent, and it represents, in reality, a very prac- 
tical adaptation to existing circumstances. Surely no 


432 

















- December, 1931 


one familiar with what is being done in the way of 
vocational education for the farmer can deny the social, 
economic, and cultural advantages that have already 
accrued as results of the public program. There should 
therefore be not the slightest cause for regret or resent- 
ment that vocational education has sometimes pre- 
ceded certain forms of general education such as indus- 
trial-arts education in grades seven, eight, and nine. 
While such practice cannot be regarded as logical for 
the larger towns and cities, it certainly is logical in 
some rural districts. Communities, like persons, have 
their individual differences. 


Dual-Purpose Shops 

The development of an educational program may 
well, at times, be downward as well as upward. For 
example, in some school districts kindergartens are in- 
troduced after higher grades have been in operation for 
years; in others, for reasons that were deemed good 
and sufficient, industrial-arts education follows the in- 
troduction of certain phases of vocational education, 
such as farm-shop work. The latter once in operation 
makes it easier than before to offer industrial-arts in- 
struction for reasons that will now be mentioned. 

The ideal farm shop as set up for school purposes is 
patterned after the real construction and repair shop 
that is found on successful farms. It is not a carpenter 
shop, not a blacksmith shop, not a machine shop, not 
an electrical, sheet-metal, nor auto shop, but very 
clearly a “general” or a “composite” shop in which the 
instructor teaches boys how to make or to repair all 
sorts of farm appliances, tools, equipment and para- 
phernalia ranging from rope and harness work, on the 
one hand, to projects involving woods, metals, and 
various other materials. Now such a shop is almost 
ideal for teaching industrial arts in grades seven, eight, 
and nine, or any portion thereof. It will need to be sup- 
plemented to a certain extent with some equipment and 
materials not used in farm-shop instruction but in the 
main the farm shop can well serve more than its voca- 
tional purpose. In the smaller schools, particularly, the 
farm shop is not in constant use. To give industrial- 
arts instruction in it will in no significant way inter- 
fere with the vocational program as long as the enroll- 
ment is not too large. On the contrary if industrial-arts 
instruction be provided before the boys take up farm- 
shop work, they will be able, as a result of the shop 
skills developed and because of the body of related 
knowledge acquired in the industrial-arts work, to do 
better than they otherwise would in farm-shop work. 
More valuable, educational, than the technical knowl- 
edge gained and the manipulative skills developed 
through shop work given on the industrial-arts level, 
is the wealth of general information that is gained 
about materials, tools, processes, design, modes of liv- 
ing, transportation, manufacture and commerce that 
a well-designed program of industrial-arts education 
offers in addition to the try-out and exploratory train- 
ing. Such forms of education as these, it is, that the 
country boy needs quite as much as his city cousin. 
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We cannot afford to assume in this day and age, as may 
have been quite appropriate in previous generations, 
that because a boy is born in the open country he 
should therefore become a farmer. A certain amount of 
industrial-arts education helps very definitely to make 
more appreciative and more intelligent consumers; it 
adds directly to personal culture, to social understand- 
ing and to economic insight. No matter what vocation 
the boy will later follow it still is believed to be true 
that he will be a better representative of that voca- 
tion — be it agricultural, industrial, commercial, or 
professional — than if he had not been given the oppor- 
tunity to get industrial-arts training as a part of his 
general, prevocational education. 


The Next Step 


The next step, then, in enriching the curriculums in 
many rural districts may well be to develop industrial- 
arts education. Where the farm shop is provided, the 
matter is simplified greatly though it by no means 
solves the whole problem. Who, for instance, shall teach 
such courses? In some cases the instructor of farm- 
shop work has the necessary qualifications; in other 
instances he does not have them. There appears to be at 
least two ways of meeting the teacher problem. The 
first, and usually the best method, is to upgrade the 
teachers on the job. This can be done through summer- 
session courses and in some instances through having 
the teacher work as a learner in given occupatiens. The 
general plan involved is to have the teacher in service 
add to his “bag of tricks” so that he can teach both 
industrial-arts courses and farm-shop work. That can 
readily be done by those who want to do so provided 
they have average or better ability. The second way is 
to employ teachers who at the outset are qualified to 
conduct both types of shopwork. At the present time 
they are relatively scarce, but that is only a temporary 
condition that can soon be remedied. 

The foregoing discussion has assumed that the 
teacher of farm-shop work can have his teaching sched- 
ule modified so that he will have time to devote to 
industrial-arts instruction. In point of time, probably, 
that could be fixed at two hours per pupil per week. 
There will be instances where this will be hard to 
arrange. Even in large cities special provisions must 
sometimes be made so that the limited shop facilities 
will extend to all eligible pupils. In schools where the 
vocational curriculums begin during the ninth year, in- 
dustrial-arts instruction may be given as a required 
subject during the seventh and eighth years only. If 
circumstances permit, it could be given also as an elec- 
tive in the ninth year and beyond. In addition to this, 
various forms of industrial-arts education can serve as 
the basis of extracurricular or club activities. 

Industrial-arts education is so fascinating to pupils 
of junior-high-school age and can be made to contrib- 
ute so much educationally, socially, culturally, and 
economically that the promotion of such offerings in 
rural, as well as urban communities, should be a mat- 
ter of public concern. 
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THE ANNUAL CONVENTIONS 

The season for educational conventions is again at 
hand. There are a great many of them if we consider 
them as a whole. The individual teacher, however, is 
not so likely to have occasion to attend more than 
one or two. He has neither the time nor the money to 
participate in more. Because of this, each one of these 
conventions must be made as educational as possible, 
for that is their purpose. Some associations have fallen 
into desuetude in the past, because they lost sight of 
this important point and the more serious members 
revolted because they no longer were reaping benefits 
that were comparable to the time and money which 
had to be spent by those who attended. 

The conventions of the larger educational and 
teacher associations, however, cannot be criticized for 
injecting too much irrelevant matter into their con- 
vention programs. Most of them take a very serious 
view of the function and the convention programs re- 
flect this. However, to some extent at least, all con- 
ventions have to suffer in expiation of the sins of the 
past, and it is not uncommon to hear even old and 
experienced educators voice the opinion that they ex- 
pect to get more out of their contacts with the other 
men who attend than from the programs presented. 

These men quite frankly state that they attended 
very few of the sessions and that most of their time is 
spent out in the corridors discussing common prob- 
lems with visitors from other cities or other states. 
Taking their cue from these old and experienced edu- 
cators, many of the younger teachers get the idea that 
attending a convention in this way is quite proper. 

No doubt, these contacts with men from other cities 
and states is very broadening, and every possible op- 
portunity should be used to gather experience in this 
way. It should not be done at the expense of the rest 
of the programs, however. The officers upon whom de- 
volve the task of planning the program for a large 
convention have no sinecure. They go to a lot of 
trouble and usually to quite an expense to secure na- 
tionally known experts for the program. It is there- 
fore only natural that these officials feel chagrined 
and disappointed if but a small audience gathers at 
the appointed time to listen to the address. It is not 
uncommon that important speakers who really have a 
message to deliver, refuse to speak if the group which 
they are to address is too small. They cannot be 
blamed for their attitude, because it takes time and 
effort to prepare a speech, and any group that is so 
discourteous as not to attend a program arranged by 
its own officials is not worth the consideration of 
extra labor. True, the few who attend and are dis- 
appointed have a real grievance, but this ought not to 
reflect on the speaker but on their own indolent and 
short-sighted fellow members. 
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Teachers who do not attend at least a fair number 
of the general and sectional sessions at their educa- 
tional conventions should remember that they are not 
whole-heartedly supporting their organization. By their 
absence at round-table conferences they are selfishly 
withholding their own experiences from fellow edu- 


-cators who may sorely need them. In this way, they 


are really hampering the growth of their profession. 
They may also be depriving themselves of getting 
news of the latest advances made by someone else whe 
is not afraid to impart to others what he has found 
helpful to himself. 

There is, however, another valuable point to be 
considered. If an educational authority, or, in fact, if 
any expert in any field comes to the conclusion that he 
knows so much that he can learn nothing more from 
the experiences of others, then he is not only in grave 
danger of losing his position of authority, but he al- 
ready is started on his way toward oblivion. 


ESTABLISHING PROPER HABITS OF 
ASSOCIATION 

William H. Burnham, in his book The Normal 
Mind, emphasizes the importance of developing the 
right habits of association in the student. For the shop 
teacher this means that the student rust not only be 
shown the proper tool manipulation for doing a certain 
operation, but he must be carefully supervised until 
he has made the proper application of this information. 
Otherwise he may always associate the wrong method 
with the carrying out of that particular operation. 

Some students are so constituted that their proc- 
esses of thought are largely indirect. A person thus 
afflicted, if once habituated to associate the wrong 
method with a given act, will henceforth be troubled 
whenever that act is required of him, because the er- 
roneous association will come to mind (first, even 
though he knows it to be wrong. It is like a little child 
that has been told to say “yes,” not “ya.” Whenever 
she is about to use this expression, she invariably says 
“T mustn’t say ‘ya,’ I must say ‘yes.’” 

Mental interferences of this kind frequently are the 
cause of errors. The wrong association coming to mind 
first, may produce a strong enough impression to cause 
action before the correct association is formed. Thus a 
student may mentally say “I must not do this by the 
wrong method” and then proceed to do it by that 
method unconsciously, simply because the erroneous 
association has come to mind first. 

While not all persons are so constituted that, once 
having formed a wrong impression, it will ever after 
obtrude itself, yet with some persons it is bound al- 
ways to happen while it is possible to happen in every 
case. 

Since this is true, the teacher has to take special 
care in his presentation methods. Incorrect ways of 
accomplishing results must be carefully avoided, and 
salient points in the correct method emphasized, so 
that the student is able to form associations which will 
function correctly in his future life. If this is to be 
effected, the shop teacher will readily see how neces- 
sary it is for him to prepare his instructional materials 
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and his demonstrations with utmost care. Failure on 
his part to recognize this important point may do 
much to increase the large number of industrial work- 
ers, who because of the inefficiency brought about by 
mental interferences of one kind or another, form the 
driftwood which clutters up the labor market, and 
constitute the majority of those who make up the pop- 
ulation of our penal and charitable institutions. 


REHABILITATION OF THE DISABLED 


This new phase of vocational education, the rehabil- 
itation of the disabled, is making commendable prog- 
ress. No other form of vocational education requires 
the solution of so many and such difficult problems as 
this newer type of humane educative endeavor. 

The rehabilitation of the disabled soldier was diffi- 

cult enough, but when he was prepared for a new oc- 
cupation, the patriotic appeal could be made to the 
employer so that the entry into industry could be 
made a little easier for the rehabilitated ex-service 
man. 
For the civilian rehabilitated worker who has been 
trained for a new occupation, no such argument can 
be used. Instead, the humanitarian phase of the prob- 
lem must be stressed, only to be met in too many cases 
by the retort: “Why should we take care of the crip- 
ples produced in this or that industry? Let them take 
care of their own disabled workers.” 

Fortunately, however, as the work performed by the 
schools is becoming better known, and as employers 
are getting more confidence in the type of work that 
is accomplished, codperation is more easily secured. 
The problems confronting the administrators of this 
type of education, however, are still very complex. 
Each rehabilitation case must be treated individually. 
Each one of these unfortunates presents a practically 
new problem. Not the least of the job is to thoroughly 
sell the patient on the new venture. His confidence 
must be gained, his ambition roused, his tenacity of 
purpose continually bolstered up, and finally his 
courage brought to the point where he is willing and 
ready to start in a field that is new and unfamiliar. 

Then there are the cases of the skilled worker who 
has been demoted, as it were, by his injury. No 
longer will he be able to carry on in his own skilled 
occupation with its high standing and its acceptable 
wage. Instead, the new venture must be made in an 
occupation that can be carried on by semiskilled or 
even unskilled workers. His fellow workers no longer 
will be mechanics who are proud of what they can do. 
He must accept smaller wages than he has been ac- 
customed to, and must compete with able-bodied men 
who frequently are not adverse to taking advantage of 
his disability, if they can profit by it. These obstacles 
must not only be recognized by the rehabilitation con- 
tact man, but he must prepare his charge to meet and 
surmount them. 

Of course, the work of those engaged in this rehabil- 
itation work also has its recompenses. The feeling of 
exhilaration which must come to an invalid of 24, who 
because of infantile paralysis has never been able to 
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do any work, and now suddenly draws his first week’s 
pay because he has had an opportunity to prepare 
himself as a watch repairer, can hardly be imagined 
by a person who possesses all his faculties, and to earn 
and receive the gratitude of such a man is a thing 
amply worth while. 

The Federal Board for Vocational Education and 
the rehabilitation workers in the various states are 
therefore to be complimented on their fine work. They 
rehabilitate about 5,000 of these disabled workers an- 
nually, and give them an opportunity to face the 
world as self-sustaining members of the human family. 
May their achievements increase. 


COORDINATING THE FORCES 

More and more those in administrative positions in 
the school field find that educational questions need 
to be considered, not only in the school, but also with 
interested groups outside of the institutions of 
learning. 

Especially is this true of industrial arts and voca- 
tional education. It is not enough for the school super- 
intendent, the supervisor, and the teacher to know the 
objectives underlying the work given in the school 
shop. These objectives must also be accepted and un- 
derstood by the community at large. It is not uncom- 
mon to hear business executives complaining bitterly 
that boys who have finished the shopwork given in a 
junior high school, possess exceedingly little trade 
skill, and that the employers must train these begin- 
ners all over again when they enter industry. Evi- 
dently these critics look upon the junior high school 
as a trade-preparatory institution. They show by their 
very words that they have failed entirely to under- 
stand the reason for which shopwork is given in 
schools of this kind. The world at large is full of those 
who do not understand, and it is therefore exceedingly 
important that the work of the school and the reasons 
for that work be ever kept before the public eye. 

When the question of actual trade training in the 
school is attempted, far-sighted school executives have 
learned the value of discussing their aims and aspira- 
tion with both interested employer and employee 
groups. Committees of members from these various 
groups are asked to assist in the work of formulating 
the plans and perfecting the organization which is re- 
quired to carry on the work in the school shop. This 
at once definitely aligns all interested parties on one 
side of the question. In this way, all chance of mis- 
understanding is avoided and the school is in a posi- 
tion to strive for the goal which it has set, knowing 
that its work will be understood at least by those who 
are to profit by it. 

Unless school leaders adopt this method of align- 
ing interested groups with the school program, misun- 
derstandings may be expected. What is of more im- 
portance, however, unless all of these interested forces 
are working together toward a common goal, friction 
will result, and no matter how well the school’s work 
measures up with its objectives, much opposition and 
adverse criticism will result. 








Occupational Representation in a 


Vocational High School 


J. Harold Goldthorpe’ and Albert A. Meinhold*™* 


ITHIN recent years a number of investigations 


have revealed the intimate relationship between ° 


the economic status of the family and high-school 
attendance of children. Among these studies that by 
Counts? is the most recent and indicated that high 
schools in urban centers are serving mainly the chil- 
dren of the favored social and economic classes, partic- 
ularly those whose parents are engaged in the profes- 
sional, proprietory, commercial, and managerial ser- 
vices. The present report is a part of a study? which 
has for its purpose an analysis of the factor of oc- 
cupational representation in a specialized vocational 
high school in an industrial city. 

In February, 1930, data were gathered from 539 
students of the Elm Vocational High School concern- 
ing the occupations of their fathers. This response 
based on the number of usable replies constituted 
approximately 90 per cent of the school’s total enroll- 
ment. A plan of uniform procedure was devised and 
was followed in securing the desired data from the 
33 homerooms or “roll-call” groups. This plan was 
adopted from Counts’ technique in modified form and 
was administered to all groups by the writers. 

A few words should be said about the character of 
the school and its offerings. The Elm Vocational High 
School is a school of secondary level for boys adminis- 
tered under the requirements laid down by the Fed- 
eral Board for Vocational Education and the state 
department of education. It was formally chartered 
in 1929 by the state as an industrial vocational high 
school and now offers several courses which are four 
years in length. The four occupational lines for which 
training is supplied are: printing, composition and 
presswork; aircraft construction and repair; auto- 
mobile repair; and machine-shop practice. At present 
about a tenth of the registration is enrolled in trade 
lines beyond the second year. The courses are essen- 
tially of a practical character leading directly to oc- 
cupational entrance and most of the work is about 
equally divided between shop and laboratory practice 
and academic classroom activity in the related sub- 
jects. It is one of four vocational high schools operated 
by the Buffalo Board of Education. 

Three fifths of the students enter direct from 
elementary schools, slightly over one fifth transfer 
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from high schools, and the balance come from 
parochial schools and schools outside of Buffalo. 
Approximately one half of the students are sons of 
foreign-born parents, although 96 per cent of the 
pupils are native-born. In age these students present 
about the same picture as high schools in general, 96 
per cent of the group falling in the age span 14 to 18 
years, inclusive. 

The essential facts with respect to the percentages 
of the total student body which are from the various 
social-economic levels as determined by the occupa- 
tion of the father are presented in Table I. The classi- 
fication of occupations which was developed and used 
by Counts* was employed. For comparative purposes, 
similar percentages for the high schools of the four 
cities, Bridgeport, Conn., Mount Vernon, N. Y., St. 
Louis, Mo., and Seattle, Wash., are included. These 
latter data were collected during the years 1919, 1920, 
and 1921. 

Two important factors must be borne in mind in 
interpreting these figures: first, the difference of about 
10 years between the periods when the data were 
gathered and, secondly, the fact that the figures for 
Elm Vocational High School are those of but one of 





TABLE I. Comparison of the Occupations of Fathers of 539 
Students in Elm Vocational High School with Similar Data 
for High-School Students of Four Large 
Cities in 1919-21 








Elm High Schools 
Vocational of Four 
Occupation High Large 
School Cities 1919- 

1930 1921* 

E Propeietete. =. 53.4.5 Gace 19.8% 
II Professional Service ... 4% 9.4 
III Managerial Service .... 5.4 16.5 
IV Commercial Service ... 17 9.5 
V_ Clerical Service....... 2.1 5.8 
VI Agricultural Service ... Ly 2.4 
VII Artisan Proprietors... . 9.6 4.2 
VIII Building Trades....... 9.6 7.7 
IX Machine Trades...... 24.1 7.1 
X Printing Trades....... 1.7 1.1 
XI Miscellaneous Trades. . 11.7 3.8 
XII Transportation Service . 12.2 4.9 
XIII Public Service........ 2.3 1.6 
XIV _ Personal Service ...... 4.2 1.4 
XV Miners and Quarry Men 4 4 
XVI Common Labor....... 12.2 1.2 
XVII Occupation Unknown Kes 3.2 

WE Gas vwioess 100.0% 100.0% 








*Counts, G. S., op. cit., pp. 22-23. 
“Counts, G. S., Selective Character of American Secondary Education, p. 26 
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four differentiated vocational high schools. Thus, the 
comparison is between the situation which obtained in 
high schools approximately ten years ago and that 
which is found in a specialized vocational school at 
the present time. With these limitations in mind it is 
believed that the figures present some worth-while 
comparisons. 

It is obvious that the composition of the student 
body in Elm Vocational High School is drawn from 
quite different economic levels than those of the high- 
school groups studied by Counts. There were no stu- 
dents from the proprietory level in the Elm group, 
while almost one fifth of Counts’ high-school students 
were from that economic stratum. Less than one half 
of 1 per cent of the Elm group were sons of fathers 
engaged in professional service contrasted with 
approximately one tenth in the Counts investigation. 
In a like manner there are wide discrepancies in the 
representation from the managerial, commercial, and 
clerical-service groups. 

When the skilled-trade-and-labor groups are exam- 
ined the contrasts are likewise very striking. The oc- 
cupational level with the largest representation in the 
Elm group was the machine and related-trade level 
which included approximately one fourth of the stu- 
dent body. This is in direct contrast with the high- 
school groups in which but 7 per cent had fathers who 
were engaged in the machine trades. The common- 
labor and the transportation-service groups accounted 
for 12.2 per cent each of the students in the vocational 
group as contrasted with 1.2 per cent and 4.9 per 
cent, respectively, of the high-school groups in the 
Counts study. These three occupational levels, 
machine and related trades, transportation service, 
and common labor include 48.5 per cent or approxi- 
mately one half of the Elm student body as against 
13.2 per cent or slightly over one eighth of the students 
in the high-school groups of the four cities. 

The disparity of representation of the various oc- 
cupational levels is shown more emphatically in Table 
II in which the figures of the preceding table are 
grouped in three major categories. These three groups 
are the nonlabor group which includes the proprietory, 
professional, managerial, commercial, and clerical 
services ; skilled labor comprising the nine levels listed 
in Table I under the Roman numerals VII and XV; 
and common labor. The percentages listed under the 
three groups do not quite total 100, since the figures 
for the agricultural group and those reported by 
Counts as “occupation unknown” are not included. 





TABLE II. Perentage Comparison of Father’s Occupation 
in Three Major Groups 


Elm High Schools 
Group Vocational of Four 
High School Large Cities 
jo Ne aS 9.6% 61.0% 
Skilled Labor, VII-XV....... 75.8 32.2 
Common Labor, XVI ........ 12.2 1.2 
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The five nonlabor occupational levels comprise less 
than one tenth of the Elm student body as contrasted 
with approximately three fifths of the student body of 
the high schools in Counts’ four cities. This contrast 
is more striking when it is understood from Counts’ 
analysis and estimate’ that these five occupational 
levels include 40 per cent of men 45 years or over who 
are engaged in gainful occupations in the four cities. 
The skilled-labor occupations contribute three fourths 
of the vocational students and less than a third of the 
high-school students. At the other extreme, the com- 
mon-labor groups in the four cities studied by Counts 
comprised almost one seventh of the adult men 45 
years and over, but this occupational level contributed 
only 1.2 per cent of the high-school students. This 
figure is but one tenth of the proportion of vocational 
students contributed by the common-labor groups. 

Comparison with Similar Studies. Van Denburg,* 
in an early study, found that the economic status of 
the family as indicated by the monthly rental was but 
a minor factor influencing retention in high school. 
Holley’s’ investigation, included an analysis of the in- 
fluence of several factors, such as the rental value of 
the home, real estate assessment, personal-property 
assessment, and the number of rooms per person and 
showed that these indices were significantly related to 
retention in high school and in these middle-sized IIli- 
nois cities the length of stay for students whose fathers 
were engaged in professional and commercial pursuits 
was greater than for those pupils whose fathers were 
engaged in the skilled, semiskilled, or common-labor 
occupations. 

Counts’ investigation, to which considerable ref- 
erence has already been made, has indicated the 
intimate relationship between parental occupation and 
its influence on high-school attendance. In the con- 
clusion of his report he stated: 

“These differences (due to economic status) in the 
extent of educational opportunity are further ac- 
centuated through the choice of curricula. As a rule, 
those groups which are poorly represented in the high 
school patronize the more narrow and practical cur- 
ricula, the curricula which stand as terminal points in 
the educational system and which prepare for wage- 
earning. And the poorer their representation in high 
school, the greater is the probability that they will 
enter these curricula. The one and two-year vocational 
courses, wherever offered, draw their registration 
particularly, from the ranks of labor.”® 


Conclusions 
The results of the present limited study are in agree- 
ment with the foregoing quotation. Despite the fact 
that there is ten years’ difference in the dates when 





5Counts, G. S., op. cit., pp. 31-33. 

*Van Denburg, Joseph K., Causes of the Elimination of Students in Public 
Secondary Schools of New York City (New York: Teachers College, Colum- 
bia University, 1911), p. 113. 

tHolley, Charles E., The Relationship Between Persistence in School and 
Home Conditions. Fifteenth Yearbook of the National Society for the Study 
of Education, Part IL (Bloomington, Ill.: Public School Publishing Co., 
1916). 

*Counts, G. S., op. cit., p. 143. 
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the data were collected, and that there has been a 
great increase in the numbers attending high school 
in this period and the fact that the comparison is 
between two types of schools essentially different in 
character and traditions, it would seem reasonable to 
believe that a vocational high school of the type in 
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the present study is supplying a form of training to 
large groups whom present high schools are doing 
relatively little to reach. Here is an additional reason 
to assume that vocational education on the high-school 
level is an important factor to democratize education 
for more diverse social and economic groups. 


Tests as an Aid to Supervision 
Harry B. Nash and Roy R. Van Duzee* 


N recent years a great deal of time and money has 
been spent in formulating objectives in industrial 
arts, also in preparing shop-course sequences and 
courses of study which are intended to bring about: de- 
sirable changes in students so that the determined 
objectives shall have been realized at the conclusion of 
the work in the shops. 

The better courses of study, whether in the form of 
outlines, or a series of instruction sheets or charts, are 
so written that they are a complete guide to the 
teacher. They give the objectives of the course, the in- 
tegrated content material, the processes, suggested jobs, 
the materials and tools, the outcomes, the basic tests, 
the supplementary reference material, together with the 
suggested methods of class procedure. 

Supervisors and administrative officers who are com- 
mitted to a program of teaching which involves the 
gaining of knowledge of construction and materials, 
insight into trade processes, and a changed attitude 
toward converting of raw materials into a finished 
product should be interested in knowing how much of 
what they set out to attain has been accomplished. 

How is it possible accurately to determine pupil 
acquisitions in skills, knowledge and attitudes? Three 
possible ways to evaluate pupil achievements are: first, 
to visit the shops and observe the quality and amount 
of work being done; second, to observe the student at 
work and note the technique used; third, to give tests 
covering the information skills and attitudes that are 
covered in the course of study. It is possible that the 
best procedure to follow in evaluating progress is to 
use a combination of all these three methods, being 
careful in so doing that objective methods supplant 
the subjective insofar as that is possible. A combina- 
tion of the three methods of evaluation is best because 
observation of the completed product alone tells very 
little of the correctness or incorrectness of technique 
used in making the project and reveals little relative 
to what the boy has learned as to planning the job, 
reading instructions and drawings, and in integral in- 
formation acquired in the course. 

It is the writers’ purpose to discuss the part tests 
play in the réle of supervision. Briefly stated, these 
tests: 





*Mr. Nash is the Director of the Educational Research Department, and 
Mr. Van Duzee is the Supervisor of Industrial Arts, of the West Allis Public 
Schools, West Allis, Wis. 





1. Show what part or parts of the course have been covered. 
2. Show whether or not the sequence of the work has been 
taught. 
3. Show whether hour units are taught according to time 
periods. 
4. Make possible the objective comparison of the work of 
different teachers. 
5. Make possible the objective comparison of the work of 
different schools. 
6. May be used to set standards of achievement. 
7. Tend to raise the grade of work done. 
8. Make possible the teaching of efficiency. 
9. Make possible the evaluation of teachers’ procedures. 
10. Help to an adequate evaluation of the curriculum. 
11. May be used as a partial basis for assigning marks and 
determining promotion. 
12. Aid the teacher in diagnosing teachers’ difficulties. 


Best results are most likely to be secured by setting 
up a testing program making use of objective tests. It 
is understood, of course, that the teacher is free to use 
tests for inventory and instructional purposes at such 
time as he may see fit in addition to the tests listed 
on the program. The plan followed for the past several 
years in the industrial-arts department of the West 
Allis public schools with some success is a8 follows: 

The semester is divided into three marking periods 
of approximately six weeks each. The program calls 
for a test covering information content and such other 
work as may be tested on paper at the end of the first 
six weeks’ period, either a paper test or a performance 
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TABLE II 


test at the end of the second marking period, and a 
final examination at the end of the semester. The six 
weeks’ tests are constructed by the teachers either 
working individually or as a committee. The final tests 
are either local tests made by a committee of teachers 
who teach that work, or by the supervisor, or they are 
standardized tests. It is the policy of the department 
to use standardized tests periodically in such shop 
courses where they are available. The testing work is 
a part of a city-wide program, headed by the educa- 
tional research department. 

In instances where the committee plan is followed 
the several teachers first work independently, making 
up sets of questions based upon types of questions 
previously agreed upon. Through committee work the 
questions are consolidated, revised, and checked 
against the course of study. The six weeks’ marking- 
period tests are given to the classes, scored, and a dis- 
tribution sheet is made out by the teacher which shows 
the section taking the test, the possible score on the 
test, the range of scores, the frequency of students 
scoring at certain intervals, and the school mark as- 
signed the pupil. The distribution sheet, accompanied 
by the copy of the examination given and a key used 
in marking the tests, is sent to the supervisor’s office. 

Two such distribution sheets are shown in Table I 


and II. It will be observed that Mr. A. records his | 


scores by intervals, while Mr. B. merely records the 
scores as obtained by the various members of the class. 
The column marked “frequency” shows the number of 
pupils who got that particular score or scored within 
the interval. The school mark is obtained by placing 
the mark of 78-80 at the median score or opposite the 
interval in which the median score falls.' The highest 
school mark is fixed according to how near the best 
score is to the possible score, taking into account the 
abilities of the group, the difficulty of the test, and the 
standard being held to. The failing point is placed at 
a point where a break occurs in the scoring as at inter- 
val 32-33 for section 3-4 in Mr. A’s distribution ; and 
score 58 in the McKinley group in Mr. B’s distribu- 
tion sheet. School marks for the intermediate scores are 
assigned proportionate values. The section numbers 1, 





1For a full account of the method, see article by the authors on page 166 
of the May, 1931, issue of this magazine. 
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2, and 3 refer to ability groups based on I.Q’s and 
scholastic achievement. 

The test results have been of great value to the 
teacher before he has sent the record to the supervisor, 
in that they have definitely aided the teacher in show- 
ing pupil progress, disclosing learning difficulties of 
students, providing a basis of determining whether or 
not a student should proceed to the next unit of work, 
furnishing an objective record upon which marks may 
be wholly or partially based, and furnishing a record 
of individual and class achievement. 

Of what value are these tests and records to the 
supervisor ? They show: 

First, the total range of work covered during that marking 
period. 

Second, the range of achievement by sections for the sev- 
eral teachers in various schools. 

Third, what standards are accepted by the teacher in the 
various sections. 

Fourth, the school mark given by the teacher for a given 
achievement as measured by the test. 


We have here then an instrument that is very valu- 
able to the supervisor inasmuch as it shows him how 
well the instructor has covered the course of study, 
what the sequence of teaching has been and how effec- 
tively the teaching has been done. If the teaching has 
been done under different conditions as to shop facili- 
ties or methods the results are indicative of what may 
be expected under those conditions. 

It is interesting to note in Tables I and IT how close- 
ly the results of the two teachers compare for the 
various sections and how similar the school marks 
assigned for the various scores, are, despite the fact 
that the marks were assigned independently. 

The performance-test results show equally valuable 
results as to the skill in the use of basic tools and the 
speed with which the student can perform the basic 
operations. 

The final examinations are handled through the de- 
partment of educational research. If locally constructed 
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tests are used the examinations are either made up by 
teacher committees or by the supervisor. Standardized 
tests are selected by the director of educational re- 
search and the supervisor. The final examinations are 
not given by the teacher of the class, but are scored by 
him using a key furnished him and from which he 
under no circumstances may depart. Distribution sheets 
for the final are returned to the department of educa- 


tional research and school marks are issued from that : 


department based on the distribution of all classes 
using the test. It will be remembered that for the six 
weeks’ marking periods the teacher has set his own 
standards and assigned marks as he saw fit. 

The results of a final test may show results as illus- 
trated by the accompanying graph. The long lower 
horizontal line represents the total range of scores 
secured by all groups. The shorter horizontal lines rep- 
resent the range of scores of the various classes taking 
the test, the solid lines showing the complete range of 
scores for the class and the broken lines showing the 
scores of the middle 50 per cent. The class number 
refers to the ability grouping — group one being the 
highest section. The long broken vertical lines repre- 
sent the spread of the middle 50 per cent, the heavy 
vertical line the median for the 7A class as a whole, 
and the dotted vertical line represents the norm on 
the test based on several semesters’ uSe of the test. 
Medians for each class group are indicated by short 
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vertical lines running above and below the class-group 
line. 

Such a graph shows at a glance the city results for 
the semester and raises many supervisory and teaching 
questions. It will be noted in the first instance that 
the city median in this testing is thirteen points higher 
than the city norm. Section for section the Washington- 
school groups rank higher than the high-school groups. 
Why does the Washington 1 group fall below the 
achievement of the 2 group? Is the class very large? 
Is the equipment inadequate? Why the unusually high 
median score of the McKinley group? 

The use of the above supervisory help has made it 
possible to make comparisons of many kinds within 
the system. When the test used is a standard test, then 
the comparison can be carried outside of the school and 
the work of the school system compared with the 
achievement in representative schoois throughout the 
country. 

In conclusion it will be seen that tests play a very 
important part in the supervision of work. With a 
picture of what has been done in hand, a plan may be 
inaugurated to remedy the situation, where there is 
need for it. Then, too, the uses of tests and the inter- 
pretation of the results will form the basis for the 
evaluation of methods and the curriculum, also in de- 
termining questions of the proper size of classes for 
each kind of work, and the like. 


A Survey of Printing Education 


in the United States 
David Gustafson‘ 


URING the early months of 1930, Mr. Fred J. 

Hartman, director of the department of educa- 
tion, sent questionnaires, similar to those used in the 
previous survey, to teachers and administrative officers 
in the American schools known to be offering instruc- 
tion in printing. The following is an analysis of the 
answers received from more than five hundred schools 
which codperated in the project. The time allowed for 
the study of the individual reports was too brief to 
make possible a careful follow-up with specific requests 
for the interpretation of certain items of information 
which were ambiguous or appeared to contain statis- 
tical errors. Hence, many of the figures set down below 
are only rough approximations of the real conditions. 
Furthermore, the number of schools in the United 
States and Canada teaching printing is frequently said 
to be about three thousand; the report, therefore, 
covers less than one fifth of the schools. However, vir- 
tually all of the larger schools are represented in the 
survey, and the contributing institutions constitute a 





*Professor of Printing, Carnegie Institute of Technology, Pittsburgh, Pa. 


fair sampling of the important types of schools offer- 
ing printing in all sections of the country. 

The states from which ten or more schools sub- 
mitted reports were the following: Massachusetts, 72 ; 
New York, 54; California, 48; Ohio, 39; New Jersey, 
35; Pennsylvania, 35; Illinois, 32; Minnesota, 23; 
Michigan, 22; Indiana, 20; Kansas, 15; Wisconsin, 12; 
Connecticut, 10. Twenty-six other states and the Dis- 
trict of Columbia sent in from one to nine reports each. 


Number and Types of Schools Offering Courses 
in Printing 

The size and importance of the program of printing 
instruction now carried on in public and private schools 
can readily be inferred from Table I. 

In this table, each school is assigned to only one 
class, usually that of the highest scholastic level upon 
which printing is offered. For example, an academic 
high school also giving junior-high-school work in 
printing is classified as an academic high school. In a 
few such cases separate figures were set down for the 
number of junior-high-school pupils enrolled in the 
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TABLE I 
Number of Enrollment Teachers 
Classification Schools 

Colleges and Universities. ...... 26 940 53 
Academic High Schools........ 161 12,090 211 
Technical High Schools........ 43 3,650 85 
Junior High Schools........... 154 22,696 160 
Elementary Schools ........... 42 4,647 43 
Trade or Vocational Schools.... 48 3,555 170 
Continuation Schools .......... 12 3,419 35 
Part-Time Schools ........ s% 6 428 19 
Schools for the Deaf.......... 12 321 17 
UN NOI so cars's dcascceicwesss 5 236 20 
Charitable Institutions ........ 5 204 9 
Government Schools .......... 6 118 6 
Evening Schools .............. 3 58 7 

WHE Bab bine Sieent bse 523 52,362 835 





printing classes; these are included in the figures for 
junior-high-school enrollment given. The number of 
schools offering courses under more than one classifica- 
tion is indicated in Table II. 


Diversity of Instructional Programs and Materials 

The complexity of the situation in American print- 
ing education is seen in the many types of schools listed 
in Table I. On analysis, too, the answers regarding such 
items as length of course, hours per week, subjects 
taught, textbooks used, and value of equipment reveal 
wide divergences of aims, programs of work, and teach- 
ing technique in each of the major classifications. 





TABLE II. Number of Schools ‘Offering More Than One Type 
of Instruction in Printing 
Number of schools otherwise 


Classification classified but having this 
type of printing course 
Academic High School...............s0000- 12 
IE IR OOD 6206 vsscak sone scadcces 16 
SS RE eS ae eee 53 
ET...) .. «ssdUSEPEDT CA So eeeh eens 18 
BREE ESS Bee See 4 
ER Oe 11 
NS ciiis 5. 5 SS Sapp eae R ak bis w alee baie 16 
ania, «ss wis sgh MEM iens <a: 46 





As to length of course and hours per week, the me- 
dians for each of the larger classes of schools teaching 
printing are, roughly, as follows: 

12 Teachers’ colleges: 36 weeks, 8 hours per week 
161 Academic high schools: impossible to determine 
from figures submitted (450, 400, 300, and 275 
minutes per week common) 
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43 Technical high schools: impossible to determine 
(15 and 7% hours per week common) 
154 Junior high schools : one-half- and one-year courses 
common, 4 to 5 hours per week 
42 Elementary schools: one-half- and one-year courses 
common; 5 hours per week in many schools 
48 Trade or vocational schools: very great diversity ; 
impossible to determine 

12 Schools for the deaf: 4 to 5 years, 15 hours per 

week 

Greater uniformity is found in the subjects taught 
in the departments of printing, as indicated in Table 
III. 

Hand composition is taught in all of the schools 
reporting on this section of the questionnaire, while 
presswork is almost equally popular. In the schools 
emphasizing vocational training, bindery and machine 
composition are common subjects of instruction. A few 
of the schools offer monotype courses, and one listed 
Ludlow composition; most of the work in machine 
composition, however, is offered in the linotype field. 
Many of the schools state that the bindery work listed 
is of a very elementary character. The terms “other 
shop subjects” and “related subjects” were sometimes 
confused in the answers, but it is clear that very few 
schools attempt other shop courses than the three types 
mentioned. A great variety of “released subjects” is 
offered, but those most commonly mentioned are Eng- 
lish, mathematics, drawing and design, proofreading, 
and science; a few schools list such subjects as lino- 
leum-block cutting, costs and estimating, advertising, 
art, civics, and others. 

Many textbooks and works of reference are in use 
in the departments of printing. Fifty or more schools 
mention the following: Polk, Practice of Printing ; 
Henry, Printing for School and Shop; U.T.A. Typo- 
graphic Library and Lesson Sheets; and Hague, Print- 
ing Occupations. Ten to forty-nine schools list the 
1.T.U. Lessons; Henry, Essentials of Printing; Le- 
vitas, Printing and Typography for Beginners; and 
Spicher, Practice of Presswork. Two to ten schools each 
list works by Mansfield, Thompson, Ginsbach, Loomis, 
Selvidge and Witt, McClellan, Stilwell, Karch, Hamil- 
ton, Lewis, Rogers, Wheelwright, Bohrer, Gress, and 
Raub. Little information was given as to the use made 





TABLE III. Subjects Taught in Printing Departments 


Other Shop Related 


Classification Hand Comp. Machine Comp. Presswork Bindery Subjects Subjects 
Calas ee Webvataities «5 so. ow 8. eee 25 13 24 11 7 15 
Pum FE TNO, 0. 55 5 625 oS eee 161 29 160 45 18 36 
Technical High Schools.................--0.-.0000: 43 15 42 25 10 26 
I 3. 5 sip a ko soho os 31s Sociges ee 151 2 146 35 26 53 
ings oss ov S's pW EREO DER ee-cabs 6040s 42 0 42 3 2 4 
EE, ns s caniae pe eetts os «6.8 sevee es 47 28 46 29 15 40 
te oe. Ue R uta d ute ore gees ses e 9s 5 3 5 1 1 
Es oe oot! S Fa Dene eM ss Satan s scree 5 5 5 4 
Sao We yi oS iw sidle eae «ced ose ses 12 2 12 4 
TALS ie yo Soka nes Sede beens. Vane oc nwed 3 2 3 1 
Es ri Soci. oc ata eide Games SSek 4 oy 08's 12 11 12 6 
EES SEES Ses POI Ce EEN 6 6 6 4 
eon 5 ons eak eae wean «dena yenes 6 3 5 3 

SE at ae eae oe ah ol en Ay) Ws 8d 518 119 508 171 
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of the volumes mentioned ; in many cases, they clearly 
served as reference works rather than texts. Encourag- 
ing facts gleaned from the answers were the increasing 
popularity of job sheets, the curriculum studies being 
carried on in several cities, the frequent mention of 
reference libraries, and the growing tendency to famil- 
iarize vocational pupils with the trade journals. Many 
instructors in printing have unquestionably raised the 
level of pupil effort from mere practice to understand- 
ing and appreciation. ; 

The answers under the heading “Estimated Value of 
Printing Equipment” are difficult of interpretation, be- 
cause the question indicated no uniform basis for eval- 
uation. The following figures, however, were presented : 

$50,000 and over 23 schools 
25,000 to 49,999 23 schools 
15,000 to 24,999 42 schools 
10,000 to 14,999 43 schools 
5,000 to 9,999 101 schools 
3,000 to 4,999 139 schools 
Less than $3,000 97 schools 

The trade or vocational schools generally have the 
most expensive equipment, with the other larger groups 
arranged as follows in the order of the estimated value 
of the equipment of the median school: schools for the 
deaf, technical high schools, colleges and universities, 
academic high schools, junior high schools, and elemen- 
tary schools. 
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One of the questions pertained to the relationship 
of the school to the printing industry in its community. 
Only sixty-eight schools indicated that an advisory 
committee representing the industry was codperating 
with the school. Many instructors expressed the wish 
that such a relationship might be effected in the near 
future, an indication of the growing realization on the 
part of teachers and educational supervisors of the 
necessity of actually fitting the vocational pupil for 
the industry in which he expects to find his lifework. 
Trade organizations have assisted a number of the vo- 
cational schools in organizing their curricula and ob- 
taining their instructional materials. 


To sum up, the 1930 survey of printing schools and 
departments of printing gives striking evidence of the 
growing importance of printing as vocatienal, pre- 
vocational, industrial-arts, and cultural subjects in 
public and private schools. Considerable progress has 
recently been made in harmonizing curricula and teach- 
ing methods with the expressed aims and objectives of 
the courses offered. Individualism, however, has run 
wild in this field, and there is need today.of much co- 
6perative effort in the definition of aims, preparation 
of courses and instructional material, and training of 
teachers for the various types of schools giving instruc- 
tion in printing. 


Christmas Cards 
Ray J. Matasek* 


T this time of the year most teachers of art are interested 
in finding some new method for making Christmas cards. 
There is something about a Christmas card which one has 
designed and executed himself that cannot be obtained in a 
commercial card. It is true that commercial cards very often 
are much more finished than the handmade variety, but the 
personal touch is missing. The card which shows appropriate 
thought and individuality is the one which is displayed and 
treasured by the recipient. 

This article is not intended to explain how to make better 
cards than can be bought, but it will give some hints as to 
how to proceed with individual design and how to put the 
design on the card. 

The first thing necessary is some sort of motif. A decora- 
tive design, a winter scene, a caricature, or some other “Christ- 
massy” idea can be used. The paper too, should be con- 
sidered as a material factor in the design. 

One of the most important things is the arrangement, for 
no matter how nicely the various parts are drawn, if they are 
not well arranged, the card will not be pleasing. 

The first thing to decide upon is the size and shape of card 
that is to be used. Cards may be bought complete with en- 
velopes or they may be cut from larger sheets of paper and 
the envelopes made by hand. After the size of the card has 
been decided upon, the next thing to do is to make several 
rough layouts on scratch paper until one is produced that 
seems to be just right. 


*Instructor in Commercial Art, Milwaukee Vocational School, Milwaukee, 
Wisconsin. 


Lettering is a very important factor in the layout and 
should be treated as an integral part of the design. It should 
not be stuck on any place after the rest of the design has 
been completed. It should be in harmony with the motif used 
and with the spirit of the card. 

There should be sufficient white margin. It is a good idea, 
whenever possible, to leave the largest margin at the bottom of 
the paper, the next largest at the top, and the smallest margins 
at the sides. Plate 1 shows how to. make these rough layout 
sketches. .After having made several layouts using the same 
motif, mistakes are quickly seen and the most pleasing ar- 
rangement can then be selected. 

The composition shown in Figure 1 in Plate 1 is not a 
pleasing one. There is little variety, as the composition is cut 
exactly in the middle, horizontally, while the candle cuts the 
upper part exactly in half. There is no unity, as the lettering 
is placed too far away from the rest of the drawing and is 
not an integral part of the design. Besides, there is little or 
no margin. 

In Figure 2 the arrangement is too obviously balanced and 
therefore lacking in interest. Then too, the lettering is too 
heavy for the rest of the drawing. The candle is not ap- 
propriately placed, because it is exactly in the center. The 
margin is too narrow and is of the same width on all sides. 

Figure 3 could be made into a much better composition if the 
margins were a trifle wider and if there were variety in their 
width. As it is now, it seems to be slipping off the card. 

Figure 4 presents the best arrangement. The surface of the 
card has»been divided in an interesting manner, the lettering 
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is an integral part of the design, and the entire design has 
unity. The margins, too, are sufficiently wide. 

After having decided on the motif, the size and kind of 
paper, and the best arrangement, the next step is to make a 
dummy—that is, a sketch in color on the kind of paper and 
the exact size the finished reproductions are to be. In this 
way if corrections are required, they may be made before 


‘reproduction has been started. 


There are several methods by which Christmas cards may 
be produced. In this article the silk-screen process will be 
described. 

In this method, cards are made by printing the design 
through a silk-screen stencil. The materials necessary are few 
and the equipment can easily be made. The first thing re- 
quired is a wooden frame. ‘This frame should have inside 
dimensions which are about 2 in. wider and about 5 in. longer 
than the finished card. It may be made of almost any kind 
of wood, although it is good policy to have it at least 1 in. 
in height to prevent the paint from splashing over the top. 
The joints may be nailed or the little corrugated fasteners 


- which are used for fastening the joints in screen doors may 


be used. Figure 1, Plate 2, shows a sketch of the frame. 

The next thing to do is to stretch organdie as tightly as 
possible over the frame. This stretching is necessary because 
much of the success in the making of a good stencil repro- 
duction depends on it. The organdie may be held in place 
with small tacks. 

The next step is the drawing and cutting of the stencil. 
The drawings which are to be reproduced by this process 
should be made in large masses of black and white without 
too much detail. If more than one color is to be used, a sten- 
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cil must be cut for each color, hence it is easier to use but 
one color. After the cards have been run off, they may be 
touched up with bright spots of opaque water color. 

In making the stencil, the first thing to do is to make a 
tracing of the finished sketch on a sheet of tracing vellum in 
pencil (see Figs. 5 and 6, Plate 1). Figure 5 shows the fin- 
ished sketch, while Figure 6 shows the pencil tracing. Before 
cutting the stencil, give the vellum a good coating of orange 
shellac, which will act as an adhesive later on when the sten- 
cil is attached to the silk. After the shellac has dried, the sten- 
cil should be cut. If there are any small pieces like the 
centers of the letter O, these should be marked in some way 
and saved so they may be attached to the silk separately later 
on. Any ordinary pocket knife or stencil knife with a good 
sharp edge may be used for cutting the stencil. The writer 
has found that discarded dental tools take a very sharp edge 
and because of their slenderness and fineness are admirably 
suited for cutting out small designs. The cutting should be 
done on a piece of glass or zinc. 

The next step is to place a piece of newspaper on a table, 
and upon this place the stencil, shellacked side up. Then the 
frame with the silk is placed on top of the stencil. A piece of 
muslin or newspaper is then put over the silk and the whole 
is ironed with a warm (not hot) flatiron until the shellac 
melts and the stencil is firmly attached to the silk. Care 
should be taken not to have any wrinkles in the stencil, and 
to see that all parts of it are firmly attached to the silk. Any 
small centers are then put in place and fastened in the same 
manner. The iron may also be run over the bottom side of 
the stencil. This makes it easier to see the wrinkles and to 
attach the small centers. Gummed tape or paper should then 
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be placed around the inside of the frame to prevent the paint 
from leaking through (see Fig. 2, Plate 2). The screen is 
then ready for printing. It must be understood that the 
processes herein described are the simplest and not the ones 
which are used for making large runs commercially. 

In order to do a good job of printing, an absolutely flat 
surface must be used. Where many cards are to be run, the 
frame may be hinged to this surface. For our work, how- 
ever, small blocks of wood may be used to keep the frame 
in place. This is shown in Figure 3, Plate 2. These blocks of 
wood may be either nailed or screwed in place. 
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The color is forced through the stencil and the silk by 
means of the squeegee shown in Figure 5, Plate 2. This is 
a strip of rubber set into a piece of wood. The rubber should 
be about % in. thick. The writer has found that the rubber 
which is used to sole shoes is quite satisfactory. Care must 
be taken to have the edge which comes in contact with the 
screen absolutely true and sharp, otherwise clear-cut prints 
cannot be made. The rubber may be cut with a sharp knife 
or razor blade and then trued up on a piece of sandpaper. 
For truing up, the rubber should be held just like a plane 
and pushed back and forth across the sandpaper. Where the 
job to be printed is quite small, it is not necessary to place 
the rubber in a wooden handle. 

In the actual printing, it is a good idea to run the color 
through the stencil directly on the printed base before trying 
to print any cards. This enables one to place the cards cor- 
rectly. To properly locate the cards, guides are necessary. 
These can be made of small pieces of cardboard, the same 
thickness or thinner than the cards to be run. Figure 5, Plate 
2 shows how the guides are placed. They should be fastened 
in place with small tacks. 

The reason the frame was made longer than the size of the 
card was so that there would be a place both at the top and 
the bottom for the storage of paint. 

Special paints are made for silk-screen work, but unless a 
great many cards are to be run the ordinary oil paint used for 
artwork may be used. It should be thinned gown with tur- 
pentine so that it is about the consistency of a very heavy 
cream. Where it is desirable to have the cards dry quickly, 
a small amount of japan drier may be added. Where an 
entire class is going to make cards, it might be advisable to 
purchase one or two colors in the regular process paint. 

After the correct place for the card has been determined, 
the actual printing may be started. The way to do this is to 
put the card in the proper place on the printing base, lower 
the screen and place a small amount of paint at the upper 
end of the screen. With the squeegee, and using a fair amount 
of pressure, draw the paint over the surface of the silk and 
then remove the frame. The paint has been forced through the 
silk and the stencil on to the card, and then the process may 
be repeated for the next cards. Nice effects may be obtained 
by using light colors on dark cards, and as has been men- 
tioned before, the cards can then be touched up with bright 
spots of opaque water color. 

A novel effect may be obtained on a card depicting a winter 
scene by dipping an old tooth brush in some white poster color 
and then drawing a knife blade across the bristles. This 
spatters the white paint on the card and gives the effect of 
snow. Plate 3 shows several cards which have been made 
by the silk-screen process. 
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TOBOGGAN 
Jos. J. Lukowitz, Milwaukee, Wisconsin 


In the making of a toboggan, the bending form should be 
made first. It would be economical to keep the form from 
year to year. 

For the toboggan staves, white oak serves very well. Hick- 
ory may also be used. Oak, however, is easily obtainable, 
readily worked, and easily bent. Care should be used to select 
wood with straight grain for the staves. All of the edges of 
the staves should be rounded to a radius of % in. to prevent 
splintering and slivering at the corners. The cleats, nine in 
number, for 8-ft. staves, may be made of oak. Chamfer all 
top edges and bore and countersink the screw holes. 

Thirty inches of the staves must be steamed or soaked at 
one end, preparatory to bending. Steaming is much more 
preferable to soaking and generally more practical, for it is 
usually difficult to find anything large enough to accommodate 
30 in. of the staves for soaking. A suitable steam box, on the 
other hand, can easily be built of wood to the required length. 
Cut a hole in the bottom of the steam box and set it over a 
kettle or pan of water on a gas plate. Insert the staves in the 
box keeping them separated so as to permit the steam to 
penetrate all surfaces. Close the open end of the box with a 
wet burlap to prevent the escape of the steam. The staves 
should be steamed for four or five hours. 














Another method of making a steam box is shown in Fig- 
ure 2. 

When the staves are sufficiently steamed, fasten the bending 
form shown in Figure 1, on its side so that it will not move 
when the staves are being bent. Then insert one stave under 
the edge of the 3-in. cleat on the bending form and bend it 
around the form. Clamp or tie the stave to the other end of 
the form. Remove the staves from the steam box one at a 
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time and proceed to bend them in like manner. Allow the 
staves to dry for at least 24 hours. 
Assembly 

Begin by fastening the toboggan cleats to the front end of 
the staves first. The cleats at the top and bottom of the curve 
should be fastened first. Then the one midway between these 
points. After these three front cleats have been fastened in 
position, fasten the one near the end of the toboggan next. 
Then space the remaining cleats evenly and fasten them in 
place. Do not butt the staves edge to edge; allow a scant % 
in. between them for possible swelling. A piece of chain or 
leather may be used in place of the long bolt to keep the front 
end bent. This bracing is necessary because in starting the 
toboggan it is sometimes pulled by the curved part and unless 
it is braced, damage or breakage may result. If a bolt is used 
the head should be well countersunk. Chain or leather braces 
may be held with screws. 

The screw eyes which hold the rope handles should be quite 
heavy. If suitable screw eyes are not obtainable, 14-in. pipe 
straps will serve in their stead. 

As a finish, the toboggan requires at least two coats of lin- 
seed oil, or of a mixture of half turpentine and half oil, which 
will penetrate well. 


A FIFTEEN-INCH V-BOTTOM SPEED 
BOAT 


Claude William Horst, Milwaukee Vocational School, 


Milwaukee, Wisconsin 
(See Supplement No. 228) 


A simple boat model supplies excellent motivation for the 
acquisition of tool skill to boys of junior-high-school age. The 
one herewith described and illustrated, patterned after some 
of the famous racing crafts, is inexpensive and easy to build, 
yet involves the use of-a rather large variety of tools and a 
number of the fundamental operations in woodworking. 

A piece of dry, fine-grained material (white pine for in- 
stance), with the annual rings running as nearly as possible 
parallel to the top surface, should be selected (see Fig. 2). 
Check the block for three working surfaces—the top and 
the two sides—which must be exactly square with each other. 

Mark both sides of the block shown in Figure 2 according 
to profile template A, Figure 1, not omitting the saw line. 
After the block has been shaped to the profile indicated, cut 
it in two at the saw line, making two lifts, as shown in 
Figure 3. If a rather wide blade is used on the band saw, the 
cutting is simple. By hand, good results may be obtained with 
a keyhole saw by cutting first on one side and then on the 
other—that is, follow the line on one side for a short distance 
and then turn the block and follow the line on the opposite 
side for a short distance. By changing sides in this way a very 
accurate cut may be made. The cut need not be smoothed, 
as the two lifts will be glued together again later on. 
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There are two important reasons for sawing the block and 
making two lifts rather than shaping the boat from a solid 
block: (1) most of the inside of lift II can be removed with 
a band saw or a keyhole saw, which is a much easier method 
than hollowing out a solid block; and, (2) the top view of 
lift I can be cut accurately to the chine, establishing a definite 
line to work to when shaping the top sides, which could not 
be done if a solid block were used. 

Mark a- center line on the top side of both lifts, then using 
the proper templates, B and C, Figure 1, mark the half 
breadths for both lifts and also the inside of lift II, and saw 
out as marked, leaving the line to finish to. The finishing may 
be done with a disk sander or by hand. Figures 4 and 5 show 
lifts I and II in the rough. To remove the interior of lift IT, 
bore a 3%-in. hole on the center line at each end and use a 
keyhole saw. If a band saw is used, saw through the aft end 
on the center line. The cut is afterward glued up and 
tacked. All gluing should be done with casein glue. Figure 4 
shows lift II with the interior removed. The lifts are now 
ready for finishing to the line. Figure 6 shows the job glued 
up ready for shaping the outside. 

Turn the boat upside down and draw two lines parallel to 
the center line and 32 in. from it (see Fig. 7). This will leave 
a flat surface %e in. wide to which the keel will be fastened 
later. On the side or profile of the block draw the chine about 
¥ in. below the saw cut, as shown in Figure 1. 

Remove the surplus material from the top sides first—that 
is, from the deck line down to the chine. A wood file and a 
spoke shave will be very helpful in shaping the front end. 
Figure 1 shows the shape of the cross sections. Shape the 
bottom by removing the excess material from the keel line 
to the chine, Figure 8. Use file and spoke shave for getting 
the V section forward. Remove surplus from the inside until 
the hull shell is about %¢ in. thick. 

Deck beams are made of %¢ in. by % in. material, crowned 
a little in the center, and notched into the hull, as shown in 
Figures 9 and 10. The keel is made of %¢-in. material shaped 
according to Figure 9 and fastened to the boat with casein 
glue and brads. 

Figure 12 shows the hull ready for paint and deck. The 
deck is made of %-in. mahogany. Lay the hull upside down 
on the selected piece and mark out. Cut the piece about %o 
in. on the outside of the line so the deck may be finished to 
have a %-in. overhang all around. By rounding off the edge, 
this projection will simulate a guard. (See Figs. 10 and 11.) 

Before the deck is fastened on, give the hull at least three 
good coats of paint inside and out, allowing about 24 hours 
between coats. While the paint is drying, finish the deck piece 
by cutting out the inside and giving it at least three coats of 
varnish, both top and underside, to keep out moisture. The 
deck is fastened on with 34-in. or %-in. brads, countersunk, 
and heads puttied. ey 
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FIG, 4. LIFT TWO. FIG. 6. LIFTS ONE AND TWO GLUED TOGETHER. 
FIG. 5. LIFT ONE. FIG. 12, UNPAINTED HULL. 





FIG. 14. TOP VIEW SHOWING MOTOR. 
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The rudder is made of a piece of 30-gauge sheet metal 
bent around a %-in. piece of wire and soldered. It may be 
hung to the stern, or a rudder tube may be put in as shown 
in Figure 9, using a piece of:tubing %-in. inside measurement. 

Spring motors make very suitable power plants for this type 
of boat as they are very efficient, inexpensive, and easy to 
install. Before installing it, place the motor in the boat, put 
the whole thing in the water, and then shift the motor until 
the boat balances properly. Locate the position of the shaft 
hole and determine the proper angle. Figure 13 shows how to 
start boring the shaft hole. The shaft tube must be a snug fit, 
otherwise it will be difficult to keep it water-tight. 

Figure 14 shows the motor installed. The underwater body 
may now be painted a different color from the top sides. This 
gives the boat a snappy appearance and is a common practice 
at present. The underwater color should extend about %e in. 
above the actual water line when the boat is floating. 

Last but not least, the boat must have a stand, which should 
accompany it whenever it is taken out to be sailed. The 
cradle blocks may be shaped according to stations 1 and 4, 
Figure 1. 


CANNON AND EXPLOSIVE BATTLESHIP 
Fred C. Finsterbach, School No. 19, Buffalo, New York 


The cannon and explosive battleship shown in the accom- 
panying illustrations have been, despite: disarmament con- 
ferences, a popular project with the writer’s sixth- and sev- 
enth-grade boys. 

The inherent appeal as a toy, the variety of materials, com- 
parative low cost, and number of different operations, makes 
this project feasible from an instructional viewpoint. 

The explosive force within the ship is the standard 2-for-5- 
cent mousetrap, with the bait holder removed and the catch 
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bar straightened. The catch bar is “set” under. the trigger, 
which, when moved by the force of the “projectile” from the 
cannon, releases the bar and the subsequent action of the 
trap elevates the Joose deck, turrets, masts, cabin and smoke- 
stacks into the air in a rather effective mock explosion. The 
snap of the trap and the noise of the falling parts adds to the 
effect. 

The -action of the cannon is based on the principle of the 
catapult, except that the trigger strikes the “bullet” pro- 
jecting slightly from the breech of the barrel. Many of the 
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cannons made by pupils have forced projectiles, which may 
consist of short pieces of dowel rod, for a distance of 30 ft. 

The dimensions given may be varied to suit convenience, 
with the possible exception of the trap space on the boat and 
the length of the cannon barrel, as the ordinary bit will bore 
only to a depth of 6 in. 

It has been found desirable to have students bore the barrel 
stock while square, and to shape it afterward with a block 
plane. 

The line A-B on the cannon indicates the path of the rub- 
ber bands which are the “force” of the cannon. 

The only complaint ever heard about the project is, “My 
Pa plays with it most of the time.” 


INLAID ART-METAL WORK 
H. M. Dexter, Central High School, Grand Rapids, Michigan 

Every year before the school term ends, it becomes the duty 
of the teacher to revise his course outline for the coming year. 
While engaged in this duty this spring, it occurred to me that I 
might introduce “inlaid metal work” as an unusual feature in 
my course in art-metal work, thinking that this would give 
pupils work of a more complicated nature without increasing 
the cost. 

A copper bowl ordinarily costing very little, and requiring 
about one hour’s work, would, with the inlaid decoration, re- 
quire many hours of work and a certain amount of originality 
in design. The added expense to the department would be 
almost nil, since the inlaying is generally done with scraps of 
metals which would otherwise be discarded or sold to a junk 
dealer. 
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Figure 1 shows a simple design which I introduced into my 
seventh-grade work. It is a letter opener which appealed 
greatly to my pupils because it was comparatively easy to 
make, and yet made a very presentable object when finished. 

I would recommend that persons with little experience in 
this line of work consider inlaying designs of a variety of large 
and small dots, because this type of inlaying does not require 
very much mechanical knowledge in fitting the plugs into the 
design, and will be easily understood from the following: 

First, punch a series of round or square holes, or a combina- 
tion of such holes into the metal in such order that the holes 
punched will form the desired design or decoration. 

With the same punches, punch holes into the metal you de- 
sire to use as an inlay. Of course, the color of the inlaying 
metal must be different from. that into which it is inlaid. Use 
the chips of metal your punch removes from the inlaying 
metal as plugs in your design. This will be comparatively easy 
because the same punch which formed the nests, also makes 
the plugs to fit into them. 

One or more of these plugs may be placed into their re- 
spective places at a time. If one is to be placed at a time, 
place the plug exactly over its nest and give it a heavy blow 
with the flat surface of a large hammer. Proceed in a similar 
manner with each one. If several are to be placed at a time, 
place plugs over their correct positions and place over them 
a piece of flat steel about % in. thick, and strike a heavy blow 
on the piece of steel. This will drive all plugs into place. 

In some cases it is necessary to do the inlaying before the 
articles are shaped, and in other cases it will be found more 
advantageous to inlay after the articles are shaped. Articles 





FIG. 1. LETTER OPENER. FIG. 2. BOWL ONE HALF OF WHICH IS MADE OF 
FiG. 3. COPPER BOWL, FIG. 4. COPPER V. 
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. M. Dexter’s class at tee, Central High School, Grand Rapids, Michigan. 











December, 1931 


such as bowls, pitchers, and some kinds of vases, must be 
inlaid after being shaped, while articles like trays, cake plat- 
ters, envelope openers, etc., must be inlaid immediately after 
cutting to right size and shape. No article should be finished 
or planished before the inlaying has been completed. 

All articles which in shaping will not shrink or stretch may 
be inlaid before shaping, because the necessary work of inlay- 
ing is much easier while the metal is still flat. 

After deciding on a design or decoration, lay it out on the 
spot where it is to be placed, and cut it out with a scroll saw. 
Next, cut out of a different metal a piece of the right size and 
shape to fit this opening. This last piece, called the plug or 
inlay, must fit very snugly into its prepared nest. 

After the inlay has been fitted into its nest, the article 
should be washed on both sides with a mixture of borax and 
water, and placed on a sheet of heavy asbestos. If asbestos is 
not at hand, a level brick surface may be used. Next, deposit 
a very small amount of spelter or silver solder at the edge of 
the plug. Then apply the gas torch, at first with just enough 
heat to dry the spot to be brazed, then gradually increase the 
heat until the object becomes red-hot when the spelter, or 
silver solder, will melt and flow into the joint where the two 
metals meet. 

Allow the article to cool slowly, then file, scrape, grind, and 
buff the inlaid spot until there are no traces of the joining 
agencies (spelter or silver solder) on or about the inlay. 





FIG 


. 5. AN INLAID COPPER CARD TRAY. 
FIG. SA IS A TOP VIEW OF THIS TRAY. 
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FIG. 6. A COPPER TROPHY TRAY INLAID WITH SILVER. 


Next, pickle the object in its proper acid, and let it soak 
until all burned flux disappears from its surface. Then rinse 
it with fresh water, scrub it with sand until bright all over, 
and dry it quickly or else it will oxidize. 

The article is then ready to be shaped, planished, or buffed, 
whichever the case may be. Figures 2, 3, 4, 5, and 6 show 
other examples of inlaid art-metal work produced in the writ- 
er’s classes. 


READING THE RULE OR SCALE 
Arthur O. Gardner, Kosciusko Junior Technical High School, 
Milwaukee, Wisconsin 


This lesson sheet was developed to meet the need of nu- 
merous shop instructors who complained that their pupils did 
not know how to read the rule. It also may be used in the 
mechanical-drawing class as a teaching device before the actual 
drawing work is started. 

The sheet may be used in three ways. It may be used as a 
pretest to determine how many pupils can read a rule in order 
to find out whether it is necessary to do individual or group 
teaching. Each pupil is given a sheet and is asked to answer 
all the questions. When three fourths of the class have fin- 
ished, the papers should be marked. The results of this test 
will then readily show the type of teaching necessary. 

If group teaching is necessary, the sheet may be used for 
very effective oral drill. A new sheet should be furnished each 
pupil. The instructor then drills on the various distances as 
marked off on the rule. If pupils are asked not to mark 
answers on the sheet, one set of the sheets may be used by all 
the classes for oral drill. A period spent on oral drill using 
the sheet usually produces results which are exceedingly help- 
ful and satisfactory. 

Lastly, the sheet may be used as a final test to determine 
where individual teaching must be done. The most economi- 
cal use of the sheets is that of using them for oral drill only. 
One set of sheets can be used for all classes and from semester 
to semester. But paper is cheap and the final test to deter- 
mine where individual help is necessary should not be omitted. 

The sheets may be easily made on the standard mimeo- 
graph machines and on very cheap paper. They serve as a 
valuable teaching device below the ninth grade and as a reme- 
dial device beyond the ninth grade. Reading the rule is a 
fundamental ability every boy should have acquired before 
entering the ninth grade. 
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Reading the Rule or Scale 
The commonly accepted unit of linear measure in the 
United States is the inch. This unit is subdivided into 


and inch and is written 446”. See A to.B. Two six- 
teenths equal one-eighth inch; see C to D. Four six- 
teenths equal one-quarter inch; see F to G. Eight six- 


— equal wom inch; - H to i, 
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sixteen parts. Each part is called “one sixteenth” of 
AB cD E F 


Im my wi mT mt 




















i 2 3 
How far is it from 

Ato B? AtolI? B.to G? CtoF? DtoF? Eto G? F tol? HtolI? 
AtoC? Ato J? BtoH? C to G? D to G? E to H? FtoJ? Hto J? 
AtoD? Ato K? BtolI? C to H? D to H? EtoI? F to K? Hto K? 
Ato E? BtoC? Bto J? CtoI? DtolI? Eto J? G to H? Ito J? 

Ato F? Bto D? B to K? Cto J? DtoJ? E to K? GtolI? Ito K? 
Ato G? Bto E? CtoD? C to K? D to K? F to G? GtoJ? Jto K? 
Ato H? BtoF? CtoE? D to E? E to F? F to H? G to K? 
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Jobs to be Done in 
December 


J. H. Dillon, Junior High School, 
Bloomington, Indiana 


Editor’s Note: The jobs outlined here have been used by Mr. 
Dillon to make his sthool shopwork function in the home. 
He issues these bulletins (of which the one here shown is the 
fourth) in mimeographed form to his pupils. They act as an 

















EXTREE EXTREE’. // 


Repairing and Repainting Old and Broken Toys 

When dad has a breakdown in his car he calls the garage 
man. When little brother has a broken wagon or auto, or 
when little sister breaks a wheel on her doll buggy, you 
should be anxious to gladden their hearts by fixing this break 
or giving the old toy a bright, new coat of paint. 

Gather up all the old or broken toys around your home 
and take them to your workshop, or ask your teacher whether 
you may bring them to the general shop at school. Then patch 
or replace all broken parts and give the toys a coat of paint. 
You will find that your work makes these old toys as 
welcome as though they were new. If brother or sister 
has outgrown any of their toys, there are many children 
in the community who do not get a lot of new toys for 
Christmas. These repaired and repainted toys will give 
these children many hours of happiness and joy. If each 
boy in the general-shop class will fix one old toy, there 
will be enough to gladden the hearts of many of these 
unfortunate youngsters who would otherwise get no toys 
for Christmas. 


Fixing the Christmas Tree 
Christmas Eve is not complete without a Christmas 


incentive and as a reminder. 


tree, especially if there are young children in the home. If you 
have the privilege of going into the woods to cut your own 
tree, be sure and cut it down near the ground. In this way, 
no bad snag is left sticking up in the woods for someone to 
trip over. Besides, you need the extra length in the tree stub 
for placing it in the stand. Trim off the lower limbs, and cut 
the stub off square: There are several types of stands for 
Christmas trees in common use. The one shown here is very 
simple, the size of the box depending on the size of the tree. 
Fill the box with enough sand to hold the tree solid and pre- 
vent it from tipping over. Be very careful with any candles 
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or fire around the tree because the twigs when dry are highly 
inflammable. If electric lights are used, make sure that all 
connections are taped and well insulated. These lights for the 
Christmas tree are usually hooked in series and the current 
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must pass through each bulb. When the wire in one bulb is 
broken the circuit is broken and no electric current will flow 
through any of the other bulbs. You should, therefore, always 
have one or two extra bulbs on hand. 
Making a Box for Baby’s Toys 

Little brother or sister is learning very fast and forming 
habits that will affect his or her future life. It would be 
much better to teach them to keep their togs or belongings 
in a certain place rather than drop them where they were 
used. Many people never form the habit of having a place 
for everything and everything in its place. 





The more colorful and the more lifelike the box for the 
baby’s toys, the more it will please the youngster. ‘The sketch 
shows a few suggestive designs for this box. If baby likes 
dogs, make it so that it represents a dog; if he likes cats, 
shape it to represent a cat. Casters placed on the bottom 
will make the box movable and it can be pulled about, even 
when full of toys. Teach little brother to take care of his 
toys, then he will take better care of your tools when he starts 
to work in your shop. 

Attracting Birds to Your Home by Winter Feeding 

During the season when the natural food supply for the 
birds is at the lowest ebb, they respond more readily to our 
hospitality. Winter feeding has become very popular and 
the result has been to bring about a better understanding 
between the birds and their human friends. 

The winter foods commonly used include suet, or other fat, 
pork rinds, bones, shreds of meat, cooked meats, cut-up ap- 
ples, bird seed, buckwheat, crackers, crumbs, cocoanut meat, 
cracked corn, broken dog biscuits, or nut meats, or other 
bread, whole or rolled oats, peppers, popcorn, pumpkin or 
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squash seeds, raw or boiled rice, sunflower seeds, and wheat. 

Feeding devices not affected by the weather are preferable. 
An excellent one is a cocoanut shell with a hole made in one 
end as shown in the sketch. The cavity is filled with chopped 
suet and nuts and other food mixture, and the cocoanut is 
suspended by a wire from a limb. The size of the hole regu- 
lates the character of the guest; if small, large birds cannot 
gobble the supply of food. The cocoanut meat, as well as the 
stuffing, is eaten. Cans with small openings may be substi- 
tuted for the cocoanuts. The cracks and holes in a decayed 
limb are ideal places in which to put food. Suet may be 
melted and poured into these openings. Tree guards similar 
to those shown in the sketch may be placed on poles or on 
trees where cats might climb up to disturb the birds at the 














cK view 


feeder. A water supply is appreciated by these feathered 
guests in winter as well as in summer. If running water can- 
not be provided, that supplied should be warmed to delay 
freezing. 

Screw Tray for the Workshop 

Muffin-pan trays used by the housewife in baking, make 
serviceable containers for nails, screws, and other small arti- 
cles used in a shop. The illustration shows the pans sliding 
in saw slots cut into the sides of a box. 

The box is made with the end pieces lapping over the top 
and bottom, this being a better construction to carry the 
weight of the trays. The wood used in the sides is % in. 
thick, in order that a saw cut may be made to the depth of 
¥% in. without weakening the support. Thinner wood may be 
used instead of saw cuts if small strips of wood are nailed 
against the side on which the trays may slide. 

Sharpéning Kitchen Knives 

When your pocketknife gets dull you sharpen it at the 
school shop or on your own grindstone. Mother does not have 
a chance to do this; ‘that is one of your jobs. Gather up all 
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the butcher and paring knives around the house and either 
bring them to the general shop at school, or take them to 
your own shop or to a friend’s shop where there is a grinder. 


KNIFE 
—— a? 
POINT 
le 
—— } DIRECTION 
OF THUMB 
BLADE 
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Grind the cutting side to a long thin edge as shown in the 
sketch. With an edge of this shape, the knife will cut much 
better and also may be whetted on a stone or with one of the 
kitchen sharpeners. After the edge is ground down, whet it on 
an oilstone with a circular motion as shown in the sketch. Re- 
move the wire edge that forms on the knife by drawing it 
across a block of wood. Be careful when testing the edge, 
because a bad cut may result from drawing the fingers along 
the blade. The proper way to test is to draw the thumb care- 
fully across the blade, then test it by cutting paper. 

Always tell those using the knives, when you sharpen them, 
because a sharp knife should be handled carefully. If care is 
taken when storing and placing the knives in the drawer, they 
will stay sharp much longer. 









A Coéperative Study Fostered by the 
A. V. A. Committee on Standards 


PART VI—A TENTATIVE ANALYSIS OF 
MECHANICAL DRAWING 
R. W. Selvidge* 

The complete plan for this codperative analysis was set 
forth in detail on page 189 of the May, 1931, issue of Inpus- 
TRIAL ARTS AND VOCATIONAL EpucATION. The summary is 
here repeated for the information of those who did not have 
an opportunity to read the complete statement of the plan. 

Summary of the Plan 

In order to codrdinate the efforts of a great number of 
teachers who are engaged in attempts to analyze the various 
industrial-arts subjects and the skilled trades for the learn- 
ing units involved, the following plan is proposed: 

How the Individual Shop Teacher Can Help 

On account of the importance of such an analysis as a 
basis of effective teaching the following plan for codperative 
effort is proposed. 

1, Every teacher who is interested in such an analysis should 
join in this undertaking. 

2. All industrial-arts subjects, as taught in the high school, are 
to be analyzed, for the learning units involved. 

3. That the principal skilled trades are to be analyzed for the 
learning units involved. 

4. Tentative analyses of the selected subjects, or trades, are to 
be published and distributed as rapidly as may seem practicable. 

5. Any shop teacher or supervisor who is willing to codperate, 
or to offer suggestions in the way of modifying, adding to, or 
taking from, the original list, should send such suggestions or 
comments to R. W. Selvidge, University of Missouri, Columbia, 
Mo., or to William T. Bawden, Peoria, Ill., chairman of the com- 
mittee. 

6. Suggestions thus received should be carefully studied, edited, 
and incorporated, as far as possible, into the original lists, and 
the revised lists published, together with the names of those who 
codperate. 

7. Those who are interested should send in the analysis of any 
subject, or trade, which they have prepared, and which may be 
used by the committee as the basis of the preliminary analysis. 
This form of codperation will be of great value in‘ getting more 
satisfactory preliminary lists of units. 


*University of Missouri, Columbia, Missouri. 


In order to get the project started, a tentative analysis of 
mechanical drawing follows. Those who are interested in 
codperating in this matter are asked to study this outline with 
the view of adding to it anything that should be taught which 
is not in the list and striking out anything which should not be 
taught. Teachers should feel free to change the wording of 
any item to make it more definite, or more inclusive, or more 
exclusive. 

In the study of the tentative analysis the best plan for the 
teacher is to take some of the jobs which he is using in his 
shop and analyze them with regard to this list of learning 
units. Perhaps the easiest way of doing this is to place the 


learning units in a vertical column, the jobs in a horizontal 


column, and check each unit in the column in which the job 
appears. There must be definite working drawings and specifi- 
cations for each job, or a correct analysis is impossible. If it is 
found that the jobs contain learning units not in the list, such 
units should be added. 

The Tentative Analysis of Mechanical Drawing 

Mechanical drawing involves relatively few manipulative 
skills, but a high degree of proficiency is required in them in 
order that the drawing may present a good appearance. One 
may be able to read a drawing accurately, or he may be able 
to solve a problem of representation so as to give a mechanic 
a clear and accurate idea of what is required, and yet he may 
have comparatively little manipulative skill. He is like the 
man who can read and speak with ease, and can letter so one 
can read it, but still his lettering is far from satisfactory. A 
knowledge of the conventions and methods of applying them 
represents the intellectual side of drawing. 

The manipulative side of drawing is represented in the skill- 
ful rendering of the solution of the problem. These skills can 
be acquired only through careful and painstaking practice. 
Such skill is highly desirable, but should be accompanied by 
the knowledge and ability necessary to solve the problems. 

This analysis would be greatly extended if we gave in 
detail the items to be considered under each of these headings. 
The necessity for this would depend somewhat upon the 
method of instruction; for example, under “How to dimension 
a drawing,” would be “the placing of a dimension,” “dimen- 
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sioning a hole,” “dimensioning an arc,” and the like. If in- of dimensioning would be available as one of the details under 
structions and illustrations are prepared and available when the general heading. 

needed, these items mjght be arranged as subheads under the Additional geometrical constructions might be given, but it 
single heading, “How to dimension a drawing.” There would is believed the student will find it more profitable to spend 
be sufficient unity in such a topic of instruction, and the in- his time in the solution of the problems of the working draw- 
structions and information concerning any particular problem _ing, and in the development of skill in rendering them. 














The Learning or Teaching Units 









The things the student should be able 31. Ink a drawing in proper order. 64. Draw the development of a cylinder 
to do: 32. Use the compass pen. cut by an oblique plane. 
1. Fasten the drawing paper on the draw- 33. Erase an ink line or an ink spot. 65. Determine the line of intersection be- 
ing board. 34. Make a detail drawing. tween two intersecting prisms and de- 
2. Sharpen a drawing pencil. 35. Make an assembly drawing. velop the surfaces. 
3. Measure with the scale. 36. Check a drawing. 66. Determine the line of intersection be- 
4. Mark points with a pencil. 37. Draw sectional views of an object and tween two intersecting cylinders and 
5. Choose the necessary views of an object. know when they are required. develop the surfaces. 
6. Plan a drawing and make a layout of 38. Make an auxiliary view. 67. Make an isometric drawing. 
the sheet. 39. Letter notes and specifications. 68. Make an oblique drawing. 
7. Sketch lines and make a working sketch. 40. Transfer measurements by the dividers. 69. Sharpen dividers. 





8. Use the T square and pencils in draw- 41. Divide a line into a given number of 70. Sharpen a ruling pen and compass pen. 






ing horizontal lines. equal parts with the dividers. The thi h : 
9. Use the T square and triangles in draw- 42. Draw an irregular curve with the . ; ings the “—e should renee 
ing vertical lines and lines making com- French curve. 1. Kinds and qualities of drawing papers. 





2. The various kinds and grades of pens 

























mon angles with the horizontal. 43. Draw a floor plan. . 

10. Use the triangles to draw lines parallel 44. Make a tracing on paper. and Cals eos. 
ss: othe Teed. 45. Make a tracing on cloth. 3. The kinds of scales used in measuring 

11. Clean and care for drawing instru- 46. Make a blue print. and for what clases of work each is 
ments. 47. Measure with inside and outside cali- used. 0A 

12, Keep the drawing and drawing table pers. 4. The names and uses of drafting instru- 
neat and orderly. 48. Draw bolts with conventional threads. ments and how to care for them. 

13. Draw, and know when to use, the 49. Draw machine parts showing finish, 5. How sizes of triangles and T squares 
different kinds of lines required in drilled, reamed, and tapped holes. are measured and how designated. 
drafting. 50. Draw machine parts showing keys and 6. How to select and test T squares and 

14. Erase pencil lines. keyways. trlengies. 

48 ick alae 51. Determine the true length of a line. 7. How to select and care for a drawing 

16. Make a front view and top view and 52. Bisect an angle. ge j 
know the relationship of these vi S3. Bisect an arc. 8. The qualities and uses of tracing paper 

17. Make a front view and side view and 54. Draw an arc tangent to two lines not and tracing cloth. 
know the relationship of these views. parallel. 9. How to select and care for blue-print 

18. Make three views and know the rela- 55. Transfer an angle. — ’ 
tiemahip of these views. 56. Draw an ellipse (two methods). 10. How to arrange the lighting in order to 

19. Pencil a drawing in correct order. 57. Draw an octagon when the diameter or protect the eyes. : . 

20. Deaw views with hidden: edges. one side is given. 11. The kind of ink used in drafting. 

21. Dimension a drawing. 58. Draw a hexagon when the long diame- _ 12. Kinds of pens best suited for lettering. 

22. Sharpen and adjust a compass lead. ter is given. 13. The conventional ways of representing 

23. Use the pencil compass. 59. py a hexagon when the short diame- breaks in materials. 

b6. Biille devews heads. er is given. 14. Occupational information, including suc- 

ORS 60. vi ae e -recgaay of a square, cess factors, income, and opportunities. 

26. Lay out a title. 61. Draw the development of a cone- What the student should be: 

27. Letter upper-case letters, shaped object. This list of attitud:s and habits which 

28, Fill the ruling pen and compass pén. 62. Draw the development of a hexagonal contribute to the success of individuals in 

9; Rinks 6 debuing to eile prism cut by an oblique plane. * any vocation was given on page 191 in the 

. 63. Draw the development of a pyramid- May, 1931, issue of this magazine, and 

30. Ink a line with the ruling pen. shaped object. ‘ need not be repeated here. 















ADJUSTABLE BENDING FORK For bends of different diameters, adjustment of the com- 
T. P. Hughes, University of Minnesota, Minneapolis, Minnesota pression on the spring may be made by placing the steel pins 

_ The distinguishing features of the bending fork shown in in different holes corresponding to the diameters required. 
Figures 1 and 2 is the variable or adjustable bending range This gives a wide range of usefulness to the fork.: Figure 2 
which is made possible by the movement of the sleeve to shows one of its uses in the writer’s laboratory. 
which the bender is attached because of the compressing of 
the spring. This renders it effective in bending to a point be- : — er ~ 
yond the center line of the circle. The writer found its use 
necessary to bend % by 14-in. soft-steel stock into the form 
of a U, the two sides of which were to be parallel. 







































It is obvious that a solid fork could be used only up to the ar Aone 
center line shown in Figure 2. But this is not enough to bend MUST, 








the metal sufficiently to keep its shape after the stress is 
removed, and the metal would always spring back and become 
V-shaped. 
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Materials and Construction 
The construction features are very simple and are clearly 
indicated in Figure 1, although a suggestion or two may be 
helpful. The sliding sleeve or bushing may be made of a suit- 
able size of pipe. or conduit and made square by forming or 





RCINTRIC FOR 
CLAMPING STOCK 
































forging over a square bar inserted inside. This can be done 
while the metal is either hot or cold. If the pipe seam should 
happen to open during this operation, it does not greatly mat- 
ter as the sleeve is later welded or brazed to the bender. and 
the open seam may at that time also be welded or brazed. 
The handle may be made of any size of steel, provided it has 
sufficient stiffness for the service required. The one shown is 
made of %4-in. square cold-drawn steel forged to a round 
section on the end. The pivot end may be bent (hot) to a 
90-deg. angle or it may be welded or brazed. It should be 
parallel with the bender. A small valve spring has a higher 
compressive strength than the stress required to bend most of 
the light metals used in the school metal shop. The other 
features need no explanation. 
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AQUARIUM AND AQUARIUM TABLE 

Melvin Campbell, Oak Terrace School, Highwood, Illinois 

This project has been found to be-a very practical problem 
in forge and cold-metal work. It would be very appropriate 
for advanced students in high-school, classes as it requires 
forge work, scroll forming, twisting, and a considerable 
amount of welding, if acetylene-welding equipment is avail- 
able. 

Use %4-in. angle iron for the corners of the aquarium and 
miter the corners from both ways. The miters can be cut 
with a hack saw or on a power grinder. The corners can be 
held firmly for welding by wiring them on to the corner of a 
good square brick. Be sure that all joints are perfectly square 
before welding them. When the frame is complete, cut a piece 
of 28-gauge black sheet iron to fit the bottom snugly. 

Probably the best and cheapest way to get glass to set in 
the sides is to pick up an automobile windshield and cut it 
to exact size. In many cases a windshield is just the right 
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width and it is only necessary to cut it for length. Cut the 
glass to fit snugly with each side overlapping the adjoining 
end. The glass should finally be set in with a mixture of 
litharge powder and glycerin mixed to a thick, puttylike con- 
sistency. The job requires about 2 Ib. of litharge and a very 
small bottle of glycerin. Pack the litharge putty into the 
corners of the frame and then place the glass in, pressing it 
firmly against the sides so that the excess litharge is forced 
out. Fill the inside corners with a little litharge to seal it 
securely. Allow this to harden for several days, and then put 
from % in. to % in. of a rich mixture of waterproof cement 
over the metal bottom. Place a little reinforcement of some 
kind, such as small iron rods, or fine wire netting on the metal 
bottom before placing the cement. See that the reinforcement 
rods are all embedded in the cement, because the water of the 
aquarium must not come in contact with metal, for the 
chemical action will prove harmful to the fish. When the con- 
crete has thoroughly hardened, paint the surface with a thin 
mixture of litharge and glycerin to seal the pores in the 
concrete. 
The Table 

The ornamental wrought-iron table is very attractive when 
finished. It could be used as an end table, flower stand, and 
so on, but it goes especially well with the aquarium. 

Materials include: 4 pieces of wrought iron %6 by 34 by 
42 in. for the end scrolls; 2 pieces % in. square by approxi- 
mately 24 in. (forging varies the length somewhat) for the 


feet; 1 piece %4 in. square by approximately 31 in. for the 
stretcher; 2 pieces %4 in. square by 23 in. for the end posts; 


2 pieces %6 by % by 18 in. for stretcher scrolls; and 1 pine 
board 1 by 15 by 27 in. for the top. 

First cut the end posts and heat and twist them at the 
proper place before cutting to exact length. Then the feet 
are cut and the end posts are welded to them. Be sure to get 
them perpendicular. Lay out full-sized scroll patterns ac- 
cording to the design shown in Figure 2. Then form the 
scrolls and weld them to the posts and feet. Drill the holes 
in the end scrolls where they will come in contact with the 
top. Make the top and locate the position of the four holes 
by placing the ends under it in the proper place. Sink the 
bolt nuts below the surface of the wood, so they will not 
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interfere with the linoleum or rubber which is to be glued on 
the top. Forge and twist the stretcher and weld on stretcher 
scrolls. The stretcher can be wired in its proper place between 
the ends while it is being welded. Cut the rubber or linoleum 
a little oversized and glue on with casein waterproof glue. 
When it has hardened, trim and plane off the edges. Then glue 
and nail on a walnut or mahogany molding on the edges and 
miter the corners. 
Finish 

Use stain and varnish on the top moldings. The iron can be 
finished in a variety of ways to suit the individual’s taste. A 
finish which is perhaps the simplest and yet looks modern and 
neat is to brighten the high spots with emery cloth and give 
it two coats of clear brushing lacquer. 

The aquarium frame looks well finished in a bronze lacquer. 


SIMPLIFIED SHOW-CARD PEN 
LETTERING! 
W. A. Thompson, Principal, Thompson School of Lettering, 
Pontiac, Michigan 
Lesson No. 3 

In practicing on this style of lettering, use a No. 1 marking 
pen. Form the capital letters about 7% in. high. Hold the pen 
about the same as you would an ordinary writing pen or lead 
pencil and always aim to keep the lettering edge of the pen 
nib at the same angle with the base line of the lettering. The 
position of the pen, as indicated in the accompanying alphabet 
plates, Figures 1 and 2, should be strictly adhered to in making 
straight-line or oval strokes. Pay particular attention to get 
the proper position of the pen and you then will find that all 
curve or oval strokes and straight lines will come true and uni- 
form in the formation of the different letters of this alphabet. 
Note the: position of the pen, and the form of the separate 
strokes for building up each letter in the first line of the alpha- 
bets shown. The small arrows show the direction in which the 
pen strokes are to be made in the letters shown on these plates. 

Always aim to have the capital (upper case) and small 
lettering (lower case) correspond in slant, and be sure to 
slant the letters well to the right. In lettering, the pen pressure 
should be only sufficient to make the ink flow freely. The 


1Copyright, W. A. Thompson. 
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FIG. 1. MARKING PEN ALPHABET, UPPER CASE 
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FIG. 2, MARKING PEN ALPHABET, LOWER CASE 
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Cut 
Glass 
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and tighest 
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absolutely flawless 


hte the brilliant 


workmanship. 7 by that ut of the Diamond 


Card Causes, 
Bill Books, 
Hand Bags, 
Toilef Sets, 
cewel Cases, 
Ste. Etc. 
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various sizes of lettering is determined by the particular size 
of pen used. Any size of marking pen, from 45 to % in 
wide, may be used to good advantage in general lettering. 
Careful practice on familiar words will aid you to produce 
neat and uniform lettering both in spacing and general ar- 
rangement. 

Note the construction of the letters in the lower-case alpha- 
bet shown in Figure 2. The small letters, such as a, c, e, m, 
0, etc., should be about % in. high. The tall lower-case letters, 
h, 1, k, etc., should be about the same height as the upper-case 
capital letters, Figure 1. 


Show-Card Copies 


The size of the letters may be varied by making the letters 
tall and slender or by making them low and extended. Study 
and practice, especially the form and make-up of each letter, 
you will then be enabled to vary the proportions of lettering 
and wording for either small or large cards or price tickets. 
Original size of above cards 7 by 11 in. 








f gyi} Among the Industrial - 
[Qi Arts Teachers 
NOE 











MR. REAGH APPOINTED SUPERVISOR OF 
MANUAL TRAINING 

Mr. Arthur L. Reagh, newly appointed supervisor of manual 
training of Grand Rapids, Michigan, to succeed the late L. R. 
Abbott, has had unusually diversified experiences which ad- 
mirably fit him for his new duties. 

His early education was obtained in the schools of Seattle, 
Washington, graduating from the Broadway High School there 
in 1905. The following year he entered the University of 
Washington, and then transferred to the University of Michi- 

(Continued on Page 20a) 
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“A man is judged by the company he keeps” .. . 


Supt. C. M. Ross of 
oF Forest City, Iowa, 
Ve insists on “Oliver” because— 













- « « « he knows that both he 
and his students are then in the 
company of an outstanding leader. 











wei ae be Superintendent Ross is so convinced that 
BOOTH 34 students who learn on machines that are in- 
while attending the dustrial leaders will turn out to be leaders in 
A.V.A. industry themselves, that he now has the fol- 
CONVENTION lowing “Oliver” equipment in his shop: One 
a ae 30-inch Band Saw, a Speed Lathe, a Hand 
Planer and Jointer and a Variety Saw Bench. 








The above photograph shows the 30-inch 
Band Saw in use in the Forest City school 
shop. Left is a front view of this same band 
saw with guarding doors swung open to show 
the completeness of safety guarding accom- 
plished. 

Such features make it the logical machine 
for building real furniture. The picture shows 
that this school shop is doing just that. An- 
other reason why “Oliver” equipment is such 
a favorite in industry and in the school shop. 


May we have the pleasure of 
sending you a copy of our 
catalog? 


Oliver Machinery Co. 


Grand Rapids, Mich., U.S. A. 


BRANCH SALES OFFICES: 
New York, St. Louis, Minneapolis, Los Angeles, San Francisco, 
Chicago, Seattle, Manchester, Eng. 
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R-4 with E Guide 


+lt+e 


No. 506 34"shank No. 608 


Beading and Fluting 
Attachment 





Rounding Straight Beading Guide e} No. o 
over Bit Bit Bit for Beading Spindle 
and Fluting Bead Cutter 











For the Finishing Touches 


before or after 
the work 

is assembled 

Use a Carter R-4 Router 








The New 
Carter Sander 
and Grinder 


In this new machine we offer 
an opportunity to add two im- 
portant pieces of equipment 
at a price which is only 
slightly more than the cost of 
either one. 


Features: 


“Boy proof” chisel and plane 
iron grinding attachment. 





Special grinding wheel elimi- 
nates wet grinding. 

Adjustable Sanding Table; 
can be tilted to any angle. 


Speed 1725 R. P. M. 


Send for full information 
THE R. L. CARTER CO., 111 Elm St., New Britain, Conn. 








A Saw that never requires 
Setting or Swaging 











HUTHER BROS. 
PATENT ANGULAR 
HUB GROOVER 


This saw is ideal for cutting with or 
end grain. The groover is so free 
and easy cutting that you scarcely 
realize the wood is going through. 


It has extra free cutting qualities, 
runs without set and will retain full 
cutting width during its entire life. 


Patent No. 1782507 





The groover can be used on any saw 
mandrel without extra collars or 


Cut Made 
fixtures. wus 
Sent on 30 days approval. Write — 
for our complete catalog. Greever 


HUTHER BROS. SAW MFG. CO. 
Rochester, N. Y. 


a 
. 














COLUMBIAN 
VISES 






Equipped with 
New Adjustable 
All-Steel Handle 


This new All-Steel Adjustable Handle applied 
to the continuous-screw type of vise makes it 
practically as FAST in operation as Rapid- 
Acting models, and it will last a lifetime. 
Instructors have quickly approved this new 
handle and it has been specified for standard 
equipment in many schools. 

The complete Columbian line includes every 
style of vise for metal and woodworking 
shops. Write for catalog. 


THE COLUMBIAN VISE @ MFG. CO. 
9017 Bessemer Ave. Cleveland, Ohie 
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PIONEERS OF SCHOOL WOODWORKING MACHINERY 





NO, 131 ELECTRIC VARIETY SAW 





NO. 232 ALL ELECTRIC SURFACER 


3&4 Years of Service 


~ 





NO. 197 MOTORIZED JOINTER 


ASHINGTON University 
in 1879 sponsored what 
was then a radical depar- 

ture from the accepted lines of 

education and organized the first 
school for vocational education 
in the country. 

The Hall & Brown Wood 
Working Machine Company sold 
this school the first 12” Lathe 
ever used by a manual training 
school. With this sale began the 
Hall & Brown service to schools 
that now extends throughout the 
United States and many foreign 
countries. 

Leading directors of vocation- 
al and technical schools appre- 
ciate the importance and advan- 
tages of having their students 
gain an intimate knowledge of 
machinery and shop practices 
that are actually being used in 


. industry. As a result outstand- 


ing schools throughout. the 
country are equipping their Vo- 
cational Departments with Hall 
& Brown Wood Working Ma- 
chinery. A list of these schools 
will be gladly furnished you on 
request. 


---OUR NEW CATALOG--- 


A new illustrated catalog is ready for distribution. This 
catalog is devoted entirely to machines used in the school 
shop. If you would like a copy, write to the “VOCA- 


TIONAL DIVISION.” 





NO. 186 ELECTRIC 
BAND SAW 


1913-1933 NORTH BROADWAY 


ST. LOUIS 





HALL & BROWN 


WOOD WORKING MACHINE CO. 


MISSOURI 
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A Booklet of 


Perpetual 
Value 


HE MORSE Twist Drill and 
Machine Company offers a 


MAcHINISTS booklet that will be appreciated 
Practica. G by students and skilled machin- 
— ists alike. It contains tables and 


charts that are of perpetual 
value, reference material that is 
continually needed both in the 
training school and the shop. 


Send for a copy. 








The Morse line includes: 


High Speed and Carbon 
DRILLS CHUCKS 
REAMERS COUNTERBORES 
CUTTERS 


IDRELS 
TAPS AND DIES TAPER PINS 
SCREW PLATES SOCKETS 
ARBORS SLEEVES 


MORSE 


TWIST DRILL & MACHINE COMPANY 


NEW BEDFORD, MASS..U.S.A. 














PIKE INDIA 


HARDEST -SHARPEST - LONGEST LASTING 






It’s Fast—and It Lasts 


For cutting speed, Pike India Oilstones are unexcelled. 
At the same time they will outwear any other oilstone 
and hold their shape better. 





Pike India Oilstones are made from Norton Alundum 
Abrasive, an electric furnace product, which is known 
everywhere for its outstanding qualities of hardness, 
sharpness and toughness. Long wear, fast-cutting and 
absolute uniformity make them of exceptional value in 
schools specializing in manual training and shop work. 

Pike India Oilstones are filled with oil when made, 
which gives remarkable freedom from glazing. A few 
drops of oil from time to time will maintain clean, free- 
cutting surfaces indefinitely. 













Pike India Oilstones remain on the job long 
after other stones are worn out and gone. 








Send for your copy of “How to Sharpen.” It 
will please you. 


PIKE MANUFACTURING CO. 


PIKE, NEW HAMPSHIRE, UV. S. A. 











Only $95.00 
for this 
All 
Ball Bearing 
Oscillating 
Spindle 
Sander 


Now you can have an oscillating 
spindle sander that will not strain 
your budget, yet one that will 
meet all your requirements in finishing curved and irregular work. 
Oscillation removes all sand marks and utilizes all the abrasive. 
Table tilts to 45°, securing accurate drafts and angles. Give it 
only a square foot of bench room in your shop and it will amply 
repay its low first cost in convenience, time and better workman- 
ship. Won’t you drop a card now for further interesting details? 


Perhaps you are also interested in a Belt or Disc Sander, Band 
Saw, Lathe, Jointer, Saw Table or Take-About Sander. Just 
include them on your card. We'll be pleased to send you the in- 
formation you desire—no obligation, of course: 


PORTER-CABLE-HUTCHINSON CORP. 
1702 N. Salina St. Syracuse, N. Y. 


PORT (ABLE 











H&A No. 10 Saw Table 


Give Them the BEST 
At No Extra Cost! 


Now you can provide your classes with a 
completely equipped, modern woodworking 
shop, and do it at no extra cost over one mas- 
sive floor machine. H&A portable electric 
woodworking machinery helps them learn faster: 
do expert work. The sturdy No. 10 Saw ‘Table 
(illustrated) is unusually fast and accurate, yet 
perfectly safe for the student. Designed to 
handle the toughest work with ease—ripping, 
cross cutting, mitering and dadoing. Plugs in 
the light socket. Ball bearing equipment. Made 
of finest materials with plenty of power. Rea- 
sonably priced. 


FREE Catalog Now Ready sore 


Write today for the new H & A catalog— 
a complete line of woodworking equipment 
for the manual training shop. Machines that 
are used in hundreds of homes, commercial 
shops, and manual training schools. Includes 
Rip Saws, Jointers, Band Saws, etc. 


HESTON & ANDERSON 


312 Stone Street, Fairfield, lowa 
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CHOOLS, colleges and woodworking plants 
throughout America have ended all saw re- 
conditioning troubles by using the Foley 
Automatic Saw Filer and the Foley Retoother. 
Your students, too, can easily learn to operate 
these machines and thus be ready to use them 
in factories. 


FOLEYsincSAW FILER 


Files All Types of Saws Automatically 


ALL kinds of hand saws, band saws and cross-cut 
circular saws are filed automatically on the Foley 
and jointed at the same time. Every tooth is 
filed exactly uniform with all others—every 
tooth cuts. Saws can be filed with any bevel; 
band saws with any hook. 


The Foley 
RETOOTHER 
for Hand Saws 













#lectra-Keen 


FOLEY Jig Saw 


N.Y. 





clamps to any bench. Price, $35 in- 
cludes 4, H.P. Motor and 4 blades, 


3 for wood, one for metal. 
Free Trial. 


30-day 








and 90. 
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Students Easily Learn to Operate Foley Machines 


The Foley RETOOTHER gives you the simple, 
fast way to cut new teeth on all hand saws—a 
far easier and quicker way than long tedious 
filing of old teeth in bad shape. Punches new 
teeth right over the old ones, without grinding 


.or shearing them off. After new teeth are cut 


it takes only a few minutes to put on 
a perfect cutting edge with the Foley 
Automatic Saw Filer. 


You can keep your saws in perfect 
condition, at a big saving in cost, 
eliminate the drudgery and make 
the work more attractive with 
FOLEY equipment. Send coupon 
for new booklet. 


Visit the Foley Exhibit 
A.V.A. a 


‘2 


‘ FOLEY 
ras MFG. co. 
18 Main St., N. E. 
Minneapolis, Minn. 
Pa Please send me complete in- 
formation about the [| Foley 
Automatic Saw Filer; [| Foley Re- 
toother and the [| Foley Jig Saw. 





scHooL__ 

















Ts . 

t’s a regular 
Clearing House 
for Soldering Ideas”’ 


yh ... if you want some first rate ideas to use while 
you're teaching soldering . .. write to Kester’s Tech- 
nical Service Department. It’s been a wonderful help to me!” 
Vocational Instructors who have gotten next to Kester are 
a lot happier about the soldering part of their course of in- 
struction than they used to be! Kester is so easy to use that any 
: ' pupil can get neat, workmanlike results with it! The flux is 
self-contained... flows right to the job when heat is applied... 
climinates the extensive damage to benches and tools that 
separate fluxes cause. Your shop is more orderly... your stu- 
dents do better work. Kester is economical, too. You can cut 
off just the amount that each student needs for his project. 
No materials are wasted,or carried away from 
the class-room. There are Kester Flux- 
Core Solders for every purpose ...and 
our Technical Service Department 
stands ready to help you in any way 
possible. Get free wotking samples of 
Kester for your classes now. Kester 
Solder Co., Incorporated 1899. 
Main Office & Plant, 4259 Wright- 
wood Ave., Chicago, Ill. Eastern Plant, Newark, N. J. 
Canada—Kester Solder Co. of Canada, Ltd. Brantford, Ont. 


ESTE 


UX-CORE 
Nay Ot.D =R. 


Aeid-Core > Paste-Core * Resin-Core 








KESTER SOLDER COMPANY, 4259 Wrightwood Ave., Chicago, Ill. 
Gentlemen : Please send the following number of working samples: 


PU dee Kester Acid-Core Solder;..............Kester Rosin-Core 
Solder: ...4.2...042 Kester Paste-Core Solder. The number of boys in 
ourshopis: General Shop............... ;Electrical_.............. ; Sheet Metal 
lactieasnesiihndl ; Home Mechanics. 

Signed. _.......... 
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NIAGARA 


VISIT 
OUR EXHIBIT 


at the American Vocational 
Association 


CONVENTION 
Booth No. 12 


See the new Revolving 
Machine Bench. A 
Space Saver. 


NIAGARA Squaring Shears Bar Folders 
Folders and Brakes 










































Seamers Slip Roll Formers 
Combination Electric Rotary Machines 
Burring Turning Wiring Crimping 
Beading Machines 
Snips Stakes Hand Tools 
Niagara Machines and Tools are the ucts of 

ears’ experience manufacturing t metal 


working equipment. 


NIAGARA MACHINE & TOOL WORKS 
637-697 Northland Ave., Buffalo, N. Y- 

















FOR MELTING 
SOFT METAL 


g 


Every shop which uses 
melted soft metals or 
low fusion chemicals 
should know about the 
Johnson No. 305 Melt- 
ing Furnace. Here is 
a fast, efficient melting 
Capacity 300 
pounds of lead. Four 


furnace. 


large burners will melt 
capacity in record 
time. A special feature 
is the bottom 









outlet valve 
which simplifies the removal of molten metal. 


Let us tell you more. 


Bret A 


Eastern Representative: 
R. M. Henshaw & Co., 250 Stuart St., Boston, Mass, 
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ROCKFORD 
Economy Lathes 


Serve Industry and 
Schools. .... - 


The accuracy, productive capac- 
ity, durability and low price of 
Rockford Economy Lathes has 
won for them an important 
place in a large number of com- 
mercial shops. 

The same features—and the op- 
erating ease and safety of these 
machines — make Rockford 
Economy Lathes a most practi- 
cal selection for educational in- 
stitutions. 


Write today for circulars. 


OCKFORD 


Tose 
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Above--A commercial installation 
of Rockford Economy Lathes. 


At Left--One of several Rockford 
Economy Lathes installed in a 
technical high school. 


OOL CO. 



























schanniensttnenieemees 


No cuttin tool i is better than its edge 
eep the tools sharp | 








SCHOOL SHOP 
ANNLA 




















PLURALITY OILSTONE TOOL GRINDER 


MUMMERT- DIXON co. 


Originators and Pioneer eee Fe. of Oilstone Tool Grinders 








You can equip your school 
shops completely and economi- 
cally with our machines. For 
years Gallmeyer & Livingston 
have studied the needs of school 
shops, with the result that every 
machine Gallmeyer & Livingston 
produces fits perfectly every 
school requirement. Band Saws 
— Shapers — Combination Saw 
and Jointers— Lathes — Hollow 
Chisel Mortisers - - - No matter 
what your requirements are, 
Gallmeyer & Livingston can 
meet them efficiently—and at a 
minimum outlay of expense. 
Hundreds of the best schools at 
home and abroad are equipped 
with Gallmeyer & Livingston 
machines. 























Write today for complete information. 


GALLMEYER & LivINGsSTON Co. 
214 Straight Ave.. GRAND RAPIDS, MICHIGAN 
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In the meta working 
arts money is saved 
by equipping with 
Dixon's high-grade 
always dependable 
tools—the Standard 
for Quality among 
precious metal 
craftsmen during \ 


< the past 50 years 








DIXON is offering valuable 
prizes in the 1931-32 Scholastic 
Awards National Contest in 
Metal Crafts. Encourage your 
students to compete. 


The useful Dixon Too! Catalog will be. sent free 
to School Purchasing Officials and instructors of 
Arts and Crafts. Ask for Catalog A. ~ 


WILLIAM DIXON INCORPORATED 
34 East Kinney Street, Newark, N. J. 
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Why Risk Blindness 
when 
THE ACME SHIELD 
ELIMINATES ALL RISK 


It is so easy for a flying splin- 
ter from a grinder to seriously 

impair or destroy the operator’s 
eyesight. This is particularly true in- school shops, 
where inexperienced hands are constantly using the 
grinder. The Acme is easily and conveniently fitted 
to any type power grinder. 

Accepted as standard by Underwriters 


Write for complete information 


THE CHICAGO EYE SHIELD COMPANY 
2306 Warren Blvd. Chicago, Il. 














A wet grindstone avoids the possibilities of burnin; 
plane irons and other costly cutting tools. Clevelan 
Grindstones cut fast yet preserve the temper of a tool 
when bringing it to a keen cutting edge. 


The Keystone Iron Frame Power Grindstone is just 
one of a complete line of grindstones that has achieved 
almost universal industrial and school acceptance. 


The trough on the KEYSTONE is a thick, heavy 
casting that will last indefinitely. It is cast in one 
piece, making it absolutely water tight. The legs are 
cast separately and are securely fastened in place 
with bolts. An adjustable tool rest with drip pan is 
furnished with each frame. 


Send for complete details. 
THE CLEVELAND QUARRIES CO. 


Builders Exchange Bldg. Cleveland, Ohio 
28 W. Broadway, New York 














— ABERNATHY — 


ROLLER NUT actin. VISES 


give the most satisfactory serv- 
ice in school shops because of 
their Simplicity, Strength and 
Refinement of construction. 


Write for copy of our latest circular. 


ABERNATHY VISE & TOOL CO. ° 


2842 West 26th St. CHICAGO, ILLINOIS 
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FOUR. SPEED Reve 
MANUAL TRAINING LATHE 


WITH MOTOR HEAD STOCK 








Fig (115 


ae Designed 


fo meet the most 
CX requirements: 


In keeping with the high standard of every 
Monarch woodworking machine, this splen- 
did Manual Training Lathe meets the sever- 
est requirements of industrial schools, pat- 
tern shops, and the woodworking depart- 
ments of factories. Light in weight but ex- 
ceptionally strong. Write today for bulletins 
on this and other Monarch woodworking 
machines. ae? 


American Saw Mill Machinery Co. 
74 Main Street Hackettstown, N. J. 


“Too Good To Be True’? 
—Not at All, Mr: M.L.B.* 


*name on request 

You can’t blame Mr. M. L. B., head of a well known indus- 
trial arts department, for writing “Savogran Crack Filler 
sounds too good’to be true.” Just look at these features: mixes 
with water—hardens quickly without shrinking—saws, cuts, 
smooths without cracking or crumbling—takes paint perfectly 
—can be colored for inlays or to match the surrounding sur- 
face—and stays put! Savogran Crack Filler has hundreds of 
uses—from covering countersunk screw heads to making cast- 


ing patterns and repairing wood type. 


QUARTER-POUND CAN FREE! 


But*find out yourself, as did Mr. M. L. B. Fill out and mail the 
coupon today. We’ll send you a quarter-pound can of Savogran 
Crack Filler and let it speak for itself. And after you try it out, 
you'll write on your next requisition “Savogran Crack Filler—no 
substitutes accepted.” (Please attach the coupon to your school 
letterhead.) 


ECONOMICAL, TOO! 35-Ib. steel pail $7.70, 5-Ib. can $1.25, 1-Ib. 
can 30c. No hardening in the can—no solvents to buy—no waste. 
Quick—efficient—inexpensive ! 








































Savogran Company, Dept. V-12 
India Wharf, Boston, Mass. 







Please send me a %-lb. sample of Savogran Crack Filler 
and descriptive literature. 
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Quicken Student Interest 


wrHtH CUTAWL 












Cut out work done with the Cutawl by students under the direction 
_of Mr. Ralph Shoup of the Lathrop Trade School, Kansas City, Missouri 


Bring out and develop the artistic skill of your students with 
the Cutawl. Arouse and hold their interest with this safe, 
simple, inexpensive machine. Prepare them for profitable 
positions in the display field. 

You will be surprised at the interest your students show when 
the Cutawl is put in their hands. It makes displays, advertise- 
ments, novelties, toys, stencils, furniture, etc., from wood, 
metal, cardboard, walléoard, cloth, and other inexpensive ma- 


terials. It brings increased attendance and wins parent support. 
We want you and your students to try the Cutawi for ten days 
free. See for yourself how it appeals and how practical it is. 
The trial, of course, involves no obligation or expense. Send 
coupon today for full information. 


Try the 

Cutawl 
Ten 
Days 
Free 





“CUTAWL DESIGNS” 


A new 120-page book of designs that should be in the hands 
of every school with a Manual Training or Art Department. 96 
original drawings of beautiful and unusual scrolls, panels, and 
figures, and 70 photographs’ of the most notable displays in 
America. A most helpful source of ideas for your students. 


INTERNATIONAL REGISTER CO. 


29 So. Throop St. Chicago, Ill. 
Mail Coupon Today 
INTERNATIONAL REGISTER CO. 

29 So. Throop St., , Ui, 


Gentlemen: Please send catalog, prices and complete description of the 
WL 






ae “SE Ee Seen are oe a ee be 

Send postpaid the way checked a copy of the book “CUTAWL DESIGNS” 
DC enclosed herewith $2.50 (Money order or check) 

0 send C. O. D. for $2.50 
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Lumber 


































































































































KING CEDAR CHESTS—CABINETS 
Quality Manual Training ie detel, clacd te Coden tlie Frank PaxtonLumber Co. 
Lumber moth-killing kind). beads mp 
Northern and Southem Hardwoods Cherry, Walnut and Maple for ardwoods «» oods 
Air Dried or Kiln Dried cabinets and furniture tops. Panels 
Write for Price List and Stock List W rite for illustrated folder. 
W. O. King Lumber Co. HARTLEY AKIN LUMBER CO. : 

01 ins Lumber Co. lee get Kansas City, Kansas 
+ ENEERS | FINISHING SUPPLIES T. A. Foley Lumber Co. 
FOREIGN - - - DOMESTIC poe lear ay emerges te ge We Furnish Schools With 

PLAIN - - - ~ FIGURED oe ae 
A consi Line of All Woods aisha ad dati tein umber, Panels, Dowels 
Special Attention Gi THE CAMPBELL 
na School p rele vi 706 E. 19th ~e = sewed ~e Mo. and Cedar Chests 
LUMBER CO. 
— py ok BY. MICH. PARIS, ILLINOIS 
PRINCIPLES OF : 
WALNUT MILL & PAINT-SHOP Lumber for School Shops 
7 PRACTICE LEMONWOOD BOW STAVES 
2655 S. ROBEY ST., CHICAGO ° A_ veritable encyclopedia of wood-fin- Figured Foreign 
Quevasing our own kilns assures you of ishing information, presenting the best 
4 Deel with o hous present-day practice in the selection Hardwoods 
half century for Quality and eee. and use of 6S 00 processes. Vinee 
DOMESTIC HARDWOODS 7 
The B Publishing Co. - H. Monteath Co. 
MAHOGANY ant Bose SAN Oe | sea ee 
| GOOD WooDs wien Pree 
Used in wood shop projects give the stu- 
dent a real sense of ACCOMPLISHMENT. 
PLYWOODS FIGURED WOODS 
Maple, Birch, Basswood, Walnut, Mahogany, Quar- 
Oak, Elm, Ash tered Sawed Oak, Quar- 
tered Figured Red Gum. 
From 4%—3 ply to 4—5 These are panels of ex- 
ene eae ~~ beauty from which Quality “oy, a 
ottoms backs to urniture jects 
est of furniture panels. be tg ge Write for Our New < 
Maple, Birch, Basswood, Elm, Oak, Ash i _ 
Standard and selected shecrstocks Styles 
‘om finest native woods. 

Correspondence and questions solicited. The Cincinnati perme Co. 
UNDERWOOD VENEER CO. WAVERLY AND MAIN AVE., CINCINNATI, OHIO 
WAUSAU - Founded 1893 - $WISCONSIN 
[UFKIN * No. 696 72” CRESCENT \\, TAPE-RULE 

Is Rigid Like A Rule Send For Catalog Of 
a a Yet Flexible Like A Tape pense te 
ei sill Ideal for the Student, Engineer, Architect, 
, Builder, Contractor, Inspector or Executive 
amoanse's-o3 TOOLS Blade stands unsupported yet will conform to curves 
BOOTH No. 4 and irregular shapes. Thoroughly accurate, with clip-hook 
wor at first end. Chromium plated case is substantial and com- 
A. V. A. Convention pact, with smooth working, spring-wind device with ratchet 
Pouneylvanie Motel, stop. Case completely encloses blade, excluding dust and dirt. | 
New York City 
Dee. 9 to 12 Saginaw, Michi 
THE [UFRON fRULE (0. 0 ee se a ton ty 
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“It’s as good as 
the one down at 
Turner’s store” 


What a thrill comes to pupils who create articles “as good 
as the one down at Turner’s store”—projects not only made 
skillfully but with really fine materials. 

Many instructors are using Algoma Plywood in their class- 
rooms, because of the stimulation and pleasure this better ply- 
wood gives to pupils. Algoma’s superlative graining, accurate 
matching, enduring construction, and easy workability, ave 
proven factors in manual training education. 

Send for a trial order of Algoma Panels; put them to the 
test in your classroom, and notice how they stimulate your 
classes to better work. Simply address the nearest of six con- 
veniently located branch warehouses, and your order will 
receive prompt and careful attention. 


ALGOMA PLYWOOD & VENEER COMPANY 
Plywood Mills and General Offices, Algoma, Wis. 
Veneer Mill: Birchwood, Wis. 


WAREHOUSES: 
Boston (Somerville): 24-26 Lake St. . 
Cincinnati: 49 Central Ave. . : 
Chicago: 1234 N. Halsted St. . 
Cleveland: 5250 Brook Park Rd. . 
Detroit: 15530 Idaho Ave. 
Rochester: 55 Railroad St. 


Algoma 


PLYWOOD 


Prospect 0182 
Cherry 7823 

. Diversey 4342 
. Shadyside 1400 
- Longfellow 6338 
- Culver 305 


THE BETTER 
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Here’s a new 
kind of FUN! 


You Can Model Any- 

thing from Dragons 

to Galleons 
with 









Piastic Wooo 


which comes in 9 colors 


Now lettersare coming in from all sections of the country 
telling about a new use for Plastic Wood—the prepara- 
tion that handles like putty and quickly hardens into 
wood you can carve, paint, and turn in a lathe. There's 
nothing better for hiding nicks, making repairs and seal- 
ing cracks. Everybody knows that! But what's moreim- 
portant, with Plastic Wood you can make a thousand 
and one useful and decorative things—and have lots of 
fun doing it! Mirror and picture frames, still life models, 
galle-ns, human studies, book ends, decorative knick- 
knaci:s, there’s no limit to the things you can make. 


’ ti | See What an Amateur 
Made! 

You don't have to be an artist to 

model with Plastic Wood. Men 

and women, boys and girls who 

never before worked with their 

handsarenowmodelingbeautiful 









things out of Plastic 

¢ Wood. Many of 
These 2 mod- themaremakingex- 
els 0 clever- tra money this way! 
ly modeled, Trvi 
were made ryit. You can buy 
after working Plastic Wood in 9 
hours by a ‘ 
CertifiedPub- colors at any paint, 
lic a hardware or de- 
ck leis partment store. 


BIG 48-PAGE BOOK [MAIL COUPON TODAY 
FREE | Secde~fros-— Bi Book of Uses fee 

We'll cond yom free “ | Plastic Wood. 

page, t 

post’ crammed full of facts | Nem*-- 

about Plastic Wood and | Steet &No........ 

how to use this amazing | City 
preparation. 


: ...State... , eA 
4 THIS OFFER GOOD IN UNITED STATES ONLY 
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Earn Money Lettering Cards/ 


Knowledge in display and price ticket lettering is essen- 
tial in modern merchandising. Employees and teachers 
alike are invaluable who possess a working knowledge in 
lettering. Commercial lettering is made easy with our prac- 
tical lettering pens (97 sizes) and lettering inks (20 shades). 


Prading Narking 


PENS 


SPECIAL INTRODUCTORY OUTFIT $1.00 


Six automatic lettering pens (3 Shading and 3 Marking, 
making 9 different marks), lettering Ink, Display Cards in 
colors, figures and alphabets, prepaid............ $1.00 


TEXT BOOK ON PEN LETTERING $1.00 


Printed in three colors and gold. SEVENTH EDI- 
TION. This book is a practical instructor incom- 
mercial pen lettering and designing, containing 
100 pages 8 x 11 with 148 plates of pen alphe- 
bets and finished display cards in colors, together 
with over 1,500 commercial Advertising Phrases 
suitable for display cards, etc Especially arranged 
for school use. Prepaid $1.00 








Wholesale rates to schools using goods in quantities. 










yeten Lettering Pen Co. 


Dapt. Pontiac, Mich. Me “= 





CATALOG 
FREE 








Seventeenth 
AnnualCatalog 


‘“‘“Hard-to-Get’’ Materials 


How Often Have You Wished to Find 
a Source of Supply fer the 
Following? 


Upholstering materials and supplies, finishing 
materials, mirrors, Sloyd knives, candlestick sockets, 
foot rests for shoe blacking boxes, electric bridge 
arms and clusters, furniture slides, bed rail fasteners, 
office chair fixtures, decorative transfers, smoker 
trimmings, furniture legs, tea wagon wheels and 
casters, furniture mouldings and pressed ornaments, 
chest trimmings of every kind and description, 
casters in large variety, wood dowels, nut bowl fit- 
tings, billboard clamps, screw hole plugs, knobs, 
pulls, catches, hinges, costumer hooks, tray handles, 
desk lid supports, chair cane and reeds, table slides, 
folding card table fittings, corner braces, steel rails 
for wood beds, table leaf supports, spring clock move- 
ments, electric clock movements for both mantel and 
grandfather clocks. 


All the above and many more at wholesale prices. 


Catalog Free for the Asking. 


Thurston Supply Co. 
Anoka, Minnesota 




















Ball Dag 


PORCELAIN SPLIT KNOB HAS 
“A GRIP LIKE ITS NAME-SAKE” 


Assembled on Screws or Coated Nails 


The Only Standard 
Wiring Knobs 
Method Tubes 

That Gives Cleats 

Adequate Special 

Insulation Porcelain 








% peepee pamereres sce! < 


Ilinois Electric Porcelain Co. 
Macomb, Ill. 











ELECTRIC MOTOR 
BRUGES 


A SPECIALLY DESIGNED KIT THAT PERMITS 
BRUSH REPLACEMENT FOR ALL SMALL MOTORS 





OHIO 
Brush Kit No. 1 
Contains 300 Brushes — 120 Springs 


Each compartment contains a standard type and 
size of brush or spring. All brushes have a special 
keystone shape turned neck. Springs are of phos- 
r bronze with closed turns at each end. Ohio 
rushes are made to fit all sizes and makes of 
motors and generators. 


Write for complete lists and prices 


THE OHIO CARBON CO. 
12506 Berea Rd. Cleveland, Ohio 
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THE 
BLIND FOLD TEST 


Close your eyes and give a quick rotation 
to your Esterbrook compass. You have 
drawn a perfect circle, haven’t you? 
That’s how easy an Esterbrook com- 
pass is to manipulate! Indeed, as you 
make your drawings, you find you use 
your Esterbrook compassas unconsciously 
as your pens. You need a circle? Put 
your compass in position, whirr and the 
circle is made. 


You naturally hold it correctly. It works 
rapidly. It has visible radius. Also— 
Esterbrook Compass only costs 25c. 


ESTERBROOK PEN COMPANY 
78 Cooper Street, Camden, N. J. 


ESTERBROOK 





COMPASS 





for HOLIDAY 


CARDS and GIFTS 
use the popular 


TEMPERA 


SEND 5¢ 
FOR OUR 
ART HELPS 


HOLIDAY 
DESIGNS’ 


WK REG-U-s- PAT-OFF- 


CRAYON COMPANY 


262-362 HAYES AVE., SANDUSKY, OmI@ 


THE AMERICAN 


SOME OFFICE AND FACTORIES 
"Oid Fowl” 
NEW YORE OFFICE 200 FIFTH AVENUE DALLAS, TEXAS - SANTA FE BUILDING 
SAN FRANCISC® - 116 NEW STREET 








announce a new 
introductory textbook 
for the metal trades 
in the series of 





McGraw-Hill Industrial Arts 
Texts 


COLD METAL 
WORKING 


By E. Perry Van Leuven 
Department of Mechanical Arts, Kern 


County Union High School, and Junior 
College, Bakersfield, California. 





275 pages, 6x9, 159 illustrations $2.25 


This book presents a progressive series of 
jobs in cold metal working, planned to 
simplify the work of the teacher and to give 
the student a sound groundwork in the use 
of tools and the fundamentals of the Metal 
Trades. 

The seventy jobs comprising the major 
part of this text cover a representative 
selection of useful devices, from the home, 
farm, kitchen, garden, garage and machine 
shop. Each assignment gives enough detailed 
instruction on materials, equipment, proced- 
ure, and related facts to enable the worker 
to follow it with a minimum of attention by 
the instructor. 

Only simple equipment and _ handtools 
are required for all of the jobs, although 
instruction is included on the use of simple 
machines such as drill press and power 
grinder. 


Contents 


Shop Hints and Regulations 

Sketching and Reading Drawings 

Stock Calculations and Layouts 

Jobs of General Application 

Shop Tools and Equipment 

Household Equipment and Furniture 
Pieces 

Tables and Useful Information 


mr Whe 


an 
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ON-APPROVAL COUPON 


McGRAW-HILL BOOK COMPANY, INC. 
330 West 42nd Street, New York 





You may send me a copy of 
Van Leuven’s COLD METAL WORKING, $2.25 
on approval. I understand that I am to return this book after a reasonable 


period of examination unless I‘either notify you of my intent to adopt it in 
my classes or remit for it. 


School... 
ESS er ee 


-Ind. A. 12-1-31 














